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Every day, GLIDDEN is producing improved finishes for hundreds of different 
Canadian products. 
Completely new finishes, developed by Glidden research experts, are adding to 
the value of products by cutting costs, increasing efficiency and “‘life’’. 
Through truly creative research—test and retesting, conducting repeated experiments with new and 
better finishes—Glidden chemists are in a unique position to assist you. They are highly qualified and 
the GLIDDEN Laboratory provides them with the most modern research facilities. 
The GLIDDEN Technical Service Department employs the same creative approach in helping to solve 
on-the-job problems. Our Technicians will come right INFORMATION YOU'LL VALE 
into your plant if you wish. For further information Oe) This booklet outlines all Glidden Lab- 


please contact our service representative or write ia oratory and Technical Services—and 

: how you can profit by them. We will 
to us direct. gladly send you a free copy... just 
write to: 


THE GLIDDEN COMPANY LIMITED 


Technical Service Department - 351 Wallace Ave., Toronto, Ont. » 133 Elmslie St.,Ville La Salle, Montreal 32, P.Q, 


For further information mark No. 133 on Readers’ Service Card 














This month’s cover 


Symbolic of the forces inherent in 
the design of power transmissions, 
the Gerald Bern cover resorts to 
simplicity. But once inside the 
book, as you'll find, it’s a down- 
to-earth approach to the subject. 
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Rugged, quiet in operation and designed for extremely long service, 
Hamilton Gear Speed Reducers are favoured in a wide range of indus- 
trial and mining operations. Helical gear speed reducers—like the 
unit pictured above—have replaced herring-bone reducers in most 
applications because single helical gears require no centering and take 
the load evenly over the whole gear face despite any external thrust. 
These units can be equipped with a back-stop to prevent reverse 
rotation—for instance when used with an inclined conveyor or bucket 
elevator. These versatile Hamilton Gear reducers come in ratios from 
2 to 1 up to 800 to 1, in single, double or triple reduction. 


For further information write for Catalogue No. 113. 


standard speed reducers are made in sizes ranging from units small enough to 
be carried easily by one man up to reducers weighing 78 tons. 


TORONTO — 950-990 Dupont St. 

MONTREAL — 6785S Upper Lachine Road 

WINNIPEG — The Cuthbert Company Ltd., 
19 MacPhillips St. 

EDMONTON — John Ross and Co. Ltd., 
6803 - 104th St. 


VANCOUVER — B.C. Conveying Machinery 
Ltd., 3300 Fraser St. 


HG-T-3-S5R 


Hamilton Gear 
and Machine Co., Limited 
A MEMBER OF THE COMBINED ENTERPRISES GROUP 


For further information mark No. 134 on Readers’ Service Card 
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Where else is there to go? 

_-»., On the job is 
Norman Proehl, 
project superin- 
tendent at the 
Atikokan, Ont. 
site of Construc- 
tion Aggregates 
Co.’s “move a 
lake” operation. 
Born in Minne- 
sota, he holds a 
degree in mining 
engineering from 
the South Dakota 
State School of 
Mines. In the 22 
years since his 
graduation, he has worked in Alaska, 
South America, and Canada. Uncle 
Sam also sent him scooting to Aus- 
tralia, New Guinea, the Philippine Is- 
lands and Japan during the war. We 
wonder where Proehi spends his vaca- 
tions. 


Proehl 


Long-service man 

Frank R. Bichard is a_ long-service 
man with the Hamilton Gear and 
Machine Co. Ltd. He started work 
there in 1926 in the industrial gearing 
department — was later connected 
with the gear reduction units section. 
But he has broad experience in the 
design of gear reducers, speed increas- 
ing units and flexible couplings. He is 
now development engineer responsible 
for the design of all new products. 


South of “south of the border” 

The letter with all the foreign stamps 
came from Santiago de Chile — 
hometown of Federico Strasser, writer 
of the “dowel pins” article. Born in 
Budapest, he studied electrical engi- 
neering in Milan. He is now partner 
in one of the leading manufacturers 
of electrical products in Chile. Hob- 
bies are teaching and writing about 


machine shop practice — especially 
press tools. His book “Practical de- 
sign of sheet metal stampings” comes 
off the press in October of this year. 


Another double byline 

George Burns has a B.A.Sc. in En- 
gineering and Business from Toronto 
University. He has been with Sun 
Oil Co. as a technical representative 
since 1952, and is an A.S.T.E. mem- 
ber. His colleague Bruce Dunham 
lives in Philadelphia; is a Cincinnati 
U man in chemical engineering. Dun- 
ham writes and lectures on lubrica- 
tion subjects and is listed in “Who’s 
Who in the East.” 


Three decades in engineering sales 
After graduating with the University 
of Toronto’s class of °11, mechanical 
engineer P. G. Welford spent some 
years in a Galt, Ont., machine shop. 
He next went to New Jersey for a tool 
design job and, after active service 
in World War I, became a plant en- 
gineer. After four years, he switched 
to engineering sales, where he spent 
the next 30 years. He is now with 
United Steel Co. as a consulting me- 
chanical engineer. Welford’s mem- 
berships include the Royal Canadian 
Institute. 


April Fool’s Day wac Red Letter Day 
Montreal-born Frank Rousseau tells 
us that he spoke English at home but 
went to French schools till he was 17, 
when he entered McGill University. 
He graduated in 1938 with an engi- 
neering degree. He’s had a rather 
fluid career, i.e., radio announcer, 
sales engineer, engineer for TCA, a 
liaison engineer, and on April Fool’s 
Day, 1949, he started his own busi- 
ness as a manufacturer’s agent and 
distributor. Now he manufactures 
fluid controls for airborne and indus- 
trial use, and seems happy enough. 


Welford 
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Here is visual proof of the higher damping qualities 
of Polysar Butyl. Both balls in these two stroboscopic photo- 


graphs were dropped from waist height. The ball on the left 
absorbed only a fraction of the shock energy and consequently 


BUTYL RUBBER 
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rebounded sharply. The Polysar Butyl ball on the right 
absorbed almost all the shock energy. Even the most resilient 
Polysar Butyl compounds show markedly less rebound, and 
consequently higher energy absorption than any other kind 
of rubber. 
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Look at 
*Polysar Butyl’s 
damping qualities 


Do you have an application involving damping me- 
—— and/or sonic vibration? Then, consider *Polysar 
utyl. 


Regardless of the degree of softness, Polysar Butyl 
compounds invariably have higher damping and shock 
absorbing properties than any other kind of rubber. With 
Polysar Butyl you can mould any desired shape to fit 
individual product designs. Shock absorbing parts made 
from Polysar Butyl absorb energy and swiftly damp out 
both sonic and mechanical vibrations. 


For applications ranging from automobile shock absorbers 
to mountings for delicate instruments Polysar Buty] offers 
significant advantages worthy of study. Write our Sales 
and Technical Service Division for technical information 
on Polysar Butyl rubbers. 


For further information mark No 


(eo). | =a} =leze), Ie) 





The superior damping qualities of Polysar Butyl are further illustrated 
in this graph which compares the amount of energy absorbed by Butyl 
and natural rubber. 


* trade mark registered 


Butyl Rubbers 


POLYMER CORPORATION LIMITED 
SARNIA © CANADA 


. '159 on Readers’ Service Card 
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A news roundup of items of engineering 


and design interest from the world over 





Vancouver engineer gets U. S. patent for his boat design 


Arthur Joy, our west coast editor, sends us news about a civil 
engineer in North Vancouver who has just received a U. S. 
patent for this 12-ft. boat. It weighs 90 Ib, and designer Charles 
Saunders says that the secret of its light weight lies in the vertical 
planking. This short, stiff curvature permits internal framing, 
with the exception of one longitudinal seat rail. The outer skin 
of this boat is of nylon reinforced plastic. In spite of the light- 
ness, this seaworthy-looking craft will take excessive punish- 
ment. Example: for demonstration purposes it was spread- 
eagled between two sawhorses and jounced in by a heavy man. 
Saunders says the elasticity of the nylon and polyvinyl combina- 
tion “allows the boat to flex without hurting itself.” 


The first automatic facsimile system in Canada 


An automatic facsimile system has been installed at the Ontario 
Hydro-Electric Power Commission offices in Toronto and Wes- 
ton, It is said to be the first in Canada, and the system was de- 
veloped and installed by the Bell Telephone Co. Weather maps, 
line diagrams and both hand and typewritten messages are trans- 
mitted. In order to receive a message, a moist, electro-sensitive 
paper is drawn at constant speed between a stainless steel writing 
blade and rotating helix. Current is passed through the paper at 
point of contact, causing a chemical action which stains it. The 
density of marking depends on the magnitude of the current. 
Helix rotation and paper movement cause the point of contact 
to traverse in a series of horizontal lines. The unit can reproduce 
for 16 hours at one time. 


air-car 


A prototype of a four-passenger air-car is shown rubbing fenders 
with a current model limousine. Production of the 300 hp unit 
will begin this November at the South Bend, Ind., division of 
Curtiss-Wright. The air-car travels on a cushion of low pressure, 
low velocity air at a height of from 6 to 12 in. It can traverse 
land, water and swamps equally well—and at speeds up to 60 
mph. Since it can travel over any terrain that has been cleared 
of large obstacles, roads for the unit can be constructed for 
about $500 per mile. When we checked with Canadian Curtiss- 
Wright in Montreal, an official told us: “The air-car will sell 
competitively with conventional types of transportation. We 
have a cost of the prototype now, but for obvious reasons this 
will be liable to change before the first units come off the pro- 
duction line.” The future looms nearer than ever. 


Economical de luxe treatment for base metals 


These oven racks have been subjected to a Chromalloy process 
which makes their resistance to heat and corrosion greatly im- 
proved, The process diffuses chromium into iron, steel and 
certain other metals, transforming the surface into a chromium- 
rich alloy. Quite different to chrome plating, it can create a 
surface equivalent (it is said) to stainless steel, on a mild steel 
core. The properties of the coating depend on the characteristics 
of the base metal, but adds rather than detracts to these qualities. 
We understand there is no buildup as with plating, and the thick- 
ness of the coating ranges from 0.0001 in. to 0.010 in. York 
Gears Ltd. also tell us that at a temperature of 1,560 F chrom- 
alloyed mild steel gives permanent protection. 
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New bridge soars over old car-ferry route 


Eee 


No gingerbread in this new safety 


From Dunvegan, Alta., comes this photograph of the suspen- 
sion bridge being built across the Peace River. The new bridge 
will replace the car-ferry currently in operation—and will have 
a suspended span of 1,800 ft. On the south bank (shown here), 
there’s an additional approach span of 575 ft. The 145 ft.-high 
suspension towers will carry two five-bank open strand cables 
requiring more than 87,000 ft. of galvanized steel cable. Do- 
minion Bridge, the fabricators, say they will use 3,700 tons of 
structural steel on the project. Dunvegan is at the start of the 
Mackenzie Highway, nearly 400 miles northwest of Edmonton. 
The bridge, with its 27 ft. roadway, is the first of its type in 
Alberta and will cost $412 million. 


mirror design 


It’s refreshing to see a functiona] item like an outside rear 
view mirror combine clean design and strong safety features. 
The mirror adjusts easily and accurately (up, down or sideways) 
with the flick of a single control mounted on the car dashboard. 
Three stainless steel cables are attached from the inside switch 
to the mirror which is mounted on the left front fender. The 
wires themselves are protected from dirt and grime by stainless 
steel guards. As we said, the lack of gingerbread is significant, 
and we are frankly enamoured of its obvious contribution to 
safer motoring. 


We might as well come right out and tell you that this is a 
gazebo. Designer-architect Eliot Noyes says it was conceived 
for a variety of purposes. Carport, cabana, boat-house, barbecue 
shelter—take your pick. Deceptively simple in appearance, the 
20 x 20 ft. aluminum roof structure is supported on four thin 
columns. It was designed in conjunction with engineering con- 
sultants—can withstand all normal loads anywhere in the coun- 
try. The underside of the roof is divided into four squares, each 
in turn diagonally divided into four triangles. Not only is the 
existing design flexible in itself, but it’s easy to see that multiple 
units can be joined together. This is the fifteenth project in 
Alcoa’s continuing program commissioning outstanding designs 
for the future. 


Tread softly — camera lens underfoot 


£5300, 4 >. 


These are blanks for what are claimed to be the largest glass 
aerial camera windows ever produced. The size—42-in. diameter; 
the use—for floor mounting in photo-mapping planes on inter- 
national assignments. The crown borosilicate glass blanks are 
three inches thick and weigh 300 Ib. After they came off the 
Corning Glass Works production line, the blanks were ground, 
polished and measured within millionths of an inch for surface 
flatness and distortion. The big windows permit simultaneous 
operation of two cameras through the same piece of glass. 
Which means greater accuracy for mapping photographs, we are 
told. 


Some diodes are too small to be called miniature 
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With a 3/32-in. diameter, this selenium diode is small enough to 
be called sub-miniature. It was developed for use in electronic 
circuits where currents in the microampere range are involved. 
Bias supplies, clamping, clipping and phase comparators are a 
few specific applications. A metal housing provides a compact 
and rugged enclosure for the elements and spring. The assembly 
is then coated with a thermosetting material to provide moisture 
protection and additional mechanical strength. According to 
IRC Resistors Division of Renfrew Electric, the diode leads are 
manufactured by a patented process which assures maximum 
solderability with or without flux. All a far cry from those hefty 
radio organisms of the early thirties. 
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Mind 
if 


we mention 


on 
your 
hunting 
trip? 


Noranda Copper and Brass Limited Neranaa 


We promise to talk quietly (without gestures) so as not to scare your birds away. It’s a very 
opportune moment to bring home the fact that, even out here, Noranda quality pays off. 


For, as you well know, the success of your trip depends, in large measure, on the quality of your 
ammunition. That’s why C-I-L uses Noranda Yellow Brass Strip for the primer cup, anvil and 
battery pocket of their “‘Imperial’’ Shot Gun Shells. They are some of the components that 

help make the shells instantly dependable. 


Noranda Yellow Brass, of course, is a natural for cartridge cases and shot shell heads. Easy to 
fabricate, easy to hold to very close tolerances, strong enough to “hold its own” under 
tremendous stress. And this alloy is but one of many Noranda copper and copper base alloys. 


We'd like you to know more about these alloys and what they can do for your products, parts 
or components. Perhaps when you return from your trip, you'll call us. We'll be glad to 
assist you in any way possible. 


The key to your best 


SALES OFFICES: Montreal * Toronto « London « Edmonton » Vancouver opportunities in metals 


For further information mark No. 151 on Readers’ Service Card 
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TWO 
WAY 


a (Actual Size) 


NEW SOLENOID VALVES by 
Airmatic 


These corrosion-proof valves have only one internal moving part 
and a completely protected solenoid coil. The coil is fully sealed 





from air, oil, gas and water... and will not overheat on continu- 


OPTIONAL 
DESIGNS 


ous duty. Coils for continuous or intermittent duty, a-c or d-c, are 
interchangeable. 

Life expectancy is many millions of cycles and by renewing the 
one-piece valve plunger, many millions more can be expected. The 
plunger can be replaced without disturbing rigid piping. 


DISTRIBUTORSHIPS FOR THESE NEW VALVES ARE AVAILABLE MANUAL 
OVER-RIDE 





SPECIFICATIONS 





TWO-WAY 


THREE -WAY 





CATALOG NO. 


91011 


91011 





PRESSURE RANGE 


Vig" ORIFICE: 0-500 PSI 
he” ORIFICE: O- 70 PSI 


Ye" ORIFICE: 0-300 PSI 
346” ORIFICE: 0-100 PSI 





ORIFICES 


Vig” THROUGH 36” 


Yo" AND 36” 





VOLTAGE 


MOST A-C AND D-C 


MOST A-C AND D-C 





DUTY 


CONTINUOUS 


CONTINUOUS 





POWER CONSUMPTION 


10 - 20 WATTS 


10 - 20 WATTS 





HEAT RISE 


WITHIN UL LIMITS 


WITHIN UL LIMITS 


MANIFOLD 
MOUNTING 























AIRMATIC VALVE,Inc. 


CLEVELAND 9, OHIO 
Pneumatic lndustrial Equip. Co., Ltd. Air & Hydraulic Equip. Div., Power Press & Equip. Co. 
2432 Kingston Rd., Toronto 13, Ontario 1381 St. James St. W., Montreal 3, P.Q. 
Phone: AMhurst 1-7889 Phone: WEllington 7-9374 


Evorusthing, Under Covtnol 


For further information mark No. 101 on Readers’ Service Card 
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All valve deliveries | 
are made from Stock ] 
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Link- Belt 


GEARMOTORS ~~. 


With their integrally-mounted 
CEMA electric motors, Link-Belt 
Gearmotors are your economical 
answer to efficient speed reduction 
in minimum space. And to assure 
years of trouble-free service, they’re 
built better these ways: 

BUILT-IN ALIGNMENT of motors and 
gears results in lasting efficiency plus 
maximum safety. HOBBED HELICAL 
GEARS are rigidly mounted for 
smooth, quiet action. Pinions are 
heat-treated chrome-moly steel. 


SHAFTS are precision machined and 
ground. ANTI-FRICTION BEARINGS 
withstand heavy loads. 


Got JOB-MATED drive combinations from the complete Link-Bolt line 


passe Atri stb Sian Did eA 





AUTOMATIC SPLASH LUBRICATION 
system reliably supplies oil to all 
moving parts. MAGNETIC DRAIN 
PLUG removes ferrous particles from 
lubricant. 


BUILT-IN POSITIVE BACK-STOP is 
available on all units. 


LINK-BELT GEARMOTORS are de- 
signed to meet the most demanding 
operating conditions. And they’re 
stocked in various horsepowers and 
ratios for immediate shipment from 
your nearest Link-Belt factory 
branch store. For details, contact 
your representative. 


sake 


FOR MORE FACTS 

ON GEARMOTORS 

WRITE FOR BOOK 2247 
SS one ~ 


LINKi@;BELT 


SPEED REDUCERS 


LINK-BELT LIMITED: Scarboro Plant, General Offices 
and District Sales — Dept. 859-PA, Scarboro, Ont., 

Station H, Toronto 13 e Eastern Avenue Plant and 
Factory Branch Store — Toronto 8 © Sales Offices 
and Factory Branch Stores — Montreal 15 ¢ Van- 
couver 12 ¢ Winnipeg 10 e Swastika, Ont. 
Halifax: Austen Bros. Ltd. © District Sales Offices 
— Hamilton ¢ Edmonton « Sydney: Austen Bros. 
Ltd. ¢ Foundry at Elmira, Ont. 14,006 


ere, 
: 


k 2619 comer Book 2324-A 


For further information mark No. 143 on Readers’ Service Card 
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A CANADIAN 








1886 = 
OTTAWA 





THE WHEAT WHICH OPENED UP THE PRAIRIES 


IN 1886 GEORGE E. SAUNDERS working in Ottawa, crossed two strains of wheat; Red Fife and 
Hard Red Calcutta. The result was a hard spring wheat called “Marquis” which ripened six days earlier, 
providing an extra week of harvest before freeze up, permitting wheat growing in latitudes hitherto un- 
favourable. More than any other single event, this new wheat was responsible for the opening up and rapid 
development of the Canadian West and Canada’s dominant position as a leading producer of the world’s 
wheat ... SAVING SIX DAYS WOULD HARDLY SEEM SO IMPORTANT! 


SS et 


So too, in the field of industry have changes in product or process resulted in savings 
and competitive advantage to those who had the initiative to seek new ways and new materials. 
For example, in food processing alone, the introduction of Modern Metals has revolutionized 
methods, raised quality standards, improved product uniformity—and provided new profits for 
the industry. 


Perhaps Modern Metals should have an increased place in your business. As 
specialists in the field, and through the cooperation of our major sources of supply, let us bring 
you first-hand knowledge, information and technical assistance. And, for your requirements of 
Modern Metals, our warehouses and offices are located conveniently to serve you. 


For Assistance ... For Service — ““CALL ALLOY” 


ALLOY METAL SALES LIMITED 


TORONTO + ONTARIO 


One Source . . . Complete Responsibility . . . for all the Modern Metals 





NICKEL + NICKEL ALLOYS + STAINLESS STEEL - 


for further information mark No. 103 on Readers’ Service Card 
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conomically ! 


_ more 


% 


No Handicap With VIBRIN 


This handsome Golf Cart, molded by Protective Plastics for 
Electricar of Canada Limited, is yet another example of the promised 
potential of VIBRIN reinforced polyester. Strength combined with 
lightness, corrosion resistance, freedom in product design and low 
cost tooling extend the product possibilities of Vibrin far beyond 
conventional applications. 


Bodies for vehicles of all types, housings and component parts 
for a multitude of products, furniture, building materials, watercraft 
and piping are but hints of Vibrin’s true potential. 

Learn how VIBRIN can help you mold greater profits. Our tech- 
nical staff are at your service, to help improve present products or to 
create new ones. Simply contact Naugatuck Chemicals at Elmira, 
Ont., or our branches in Montreal, Toronto, Winnipeg or Vancouver. 


_ Other NAUGATUCK Plastics 


y oN 
Vitamix — Polyester Premine g Naugatuck Chemicals 


Kralastic — Styrene Baceaaaes 
Marvinol — Vinyl Resins DIVISION OF DOMINION RUBBER COMPANY LIMITED 


For further information mark No. 124 on Readers’ Service Card 
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HAT’S 
IN A 
TUBE? 


Michelangelo could look at a block of marble and see an angel. What you see in a Chesterfield tube will depend on what you 
want to make. If for example, it calls for a cold drawn seamless steel roller tube up to 24” internal diameter and manufactured 


to special close tolerances of ovality, thickness, eccentricity and straightness or a stainless steel extruded section for the 

aircraft industry—it will pay you to get in touch with ehesterfield tubes 

¢HE CHESTERFIELD TUBE COMPANY LIMITED * CHESTERFIELD * ENGLAND A ® COMPANY 

Canadian Representatives: STANDARD TUBE AND T.I. LIMITED - WOODSTOCK + HAMILTON - TORONTO + OTTAWA + MONTREAL 
CRC62 


For further information mark No. 116 on Readers’ Service Card 
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Now... in tolerance 
ranges to fit your 
equipment needs... 


Lasting corrosion protection tor valve 
stems in storage. Ordinary corrosion inhibitors 
fail to protect after the sacrificial metal is con- 
sumed. J-M No. 9 operates on an entirely differ- 
ent principle. Photograph shows how, under 
accelerated tests, the sacrificial inhibitor (at left) 
failed after a few weeks but the valve stem protected 
by J-M No. 9 (at right) was clean months later. 
Specify J-M No. 9 inhibitor when you order J-M 
die-formed packing rings. 


J-M Die-formed 
Packing Rings for 
all process fluids 


Whether you are designing a bath- 
room fixture or a high-pressure valve, 
you can now choose your packing 
rings with greater certainty of both 
maximum sealability and easy as- 
sembly. For Johns-Manville has 
grouped its die-formed packing rings 
into three tolerance ranges—dense, 
soft and metallic—to fit your equip- 
ment needs. 


Johns-Manville Die-Formed 
Packing Rings are precision-made 
for many fluid services including oils, 
tars, corrosives, solvents, fresh and 
salt water, steam to 1200 F, pres- 
sures to 4000 psi (on special valves to 
60,000 psi). Special J-M rings with 
controlled friction are made for high- 
grade plumbing fixtures. 

Check the tolerance chart below 


. . . your Johns-Manville Packing 
Representative will be glad to give 
you lists and descriptions of thestyles 
in each range and those with which 
the J-M No. 9 Corrosion Inhibitor 
(see right above) may be specified or 
is standard. Write to Dept. IA, Can- 
adian Johns-Manville Co. Ltd., Port 
Credit, Ontario. 





JOHNS-MANVILLE DIE-FORMED 
PACKING RING TOLERANCES 


DENSE RINGS 
(including plastics) 


1.D. O.D. 
+.008”  +.000” 
—.000” —.008”" 
+.008” +.000" 
—.000” —.008" 
+.008”  +.000” 
—000° —1/64" 
+.010” +.000” 
—.000” —1/32” 


SOFT RINGS 
(including cloth rings) 


Depth 1.D. o.D. 
+.008” +.000” 
—.000” —.015” 
+.008” +.000” 
—.000” —.015” 
+.010” +.000” 
—.000” —1/32” 
+.010” +.000” 
—.000” —3/64” 


METALLIC RINGS 





Depth 1.D. o.D. 
+.008” +.000” 
—.000" —1/32”" 
+.008” -+.000” 
—= 000" —1/32° 
+.008” +.000” 
—000" —t/sz 
+.008” +.000” 
—000" —1/4a2" 


Depth 





to and incl. ¥2” O.D. 


+ 1/64” +1/64” 1/32” 
Over 2” to and incl. 1” O.D. 
2 1/32” +1/32” +1/32% 
Over 1” to and incl. 2%” O.D. 
= 1/32" 


+ 1/32” + 1/32" 


Over 2%” O.D. 


1/32" +1/32” 1/32” 


Bevel (on all styles) =5° when required 


Johns-Manville PACKINGS, GASKETS and TEXTILES 


PRODUCTS 1-3044 
For further information mark No. 114 on Readers’ Service Card 
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Fortilene * fou fun! 


Nothing beats 
Scepter-Spinner eye 
; vat new toy the durability 


for amateur jugglers. 


So easy to spin, and attractive 


and so much fun. 


Made of unbreakable appearance of toys 

Fortilene by Scepter e 

Manufacturing Co. Ltd. and sporting goods 

made of Fortilene. 
This plastic is 

Hockey Pads 2. 

Made to withstand the extra tough, rigid, 


toughest treatment. Their ry . Ns and resistant to 














high impact strength 


gives ideal protection. ale Ip Uf ) \ ) . chemicals; it has 


Made of Fortilene, by 


Trans Canada Plastics Ltd. A os ay high impact 

' strength, and 
good weathering 
Cickige wieone characteristics. 


safety—sturdily built to 











Bicycle Directional Signals 


last as long as the bicycle. 


Another Fortilene FORTILENE could be best for your 
application by Plastene Co. plastic application — contact: 


for M.R.F. Enterprises. C ANADIAN CHEMICAL 
COMPANY, LIMITED 


MONTREAL *© TORONTO «© VANCOUVER 











Baseball and Bat 

Regulation size! LY Reg'’d. Can. Trademark. 
An ideal lightweight 8 

baseball set that can’t 

hurt the kiddies! This 

durable “Lido Champ” 

is merchandised by 

Lido (Canada) Reg’d. 





PLASTICS 








For further information mark No, 11:3 on Readers’ Service Card 
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If you need steel strip 


of the finest quality 

and expert advice about 
proper specifications 

to suit your own 
manufacturing process, 
you should call 


Algoma Steel now! 


ALGOMA STEEL 


Gc oR FPO RAT YON, LiniT&. & 
Sault Ste. Marie, Ontario 


DISTRICT SALES OFFICES: MONTREAL - TORONTO - WINDSOR - HAMILTON - WINNIPEG 


For further information mark No. 102 on Readers’ Service Card 
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Horizontal or vertical 
Speed Reducer 


. . ° P Concentric Shaft 
Canadian Allis-Chalmers, as exclusive representative Speed Reducer 


and manufacturer in Canada, offers Falk’s complete line 

of Steelflex Couplings, Moforeducers, In-Line Reducers, 

Parallel Shaft Reducers, Right Angle Reducers, Shaft 

Mounted Drives, Large Gears and Special Drives. 

CA-C district sales offices will solicit business from 

O-E-M and consumer accounts. 

Warehousing distributors in Montreal, Ottawa, Toronto, 

Windsor, Winnipeg, Edmonton, Calgary and bese on 


Vancouver have been appointed by CA-C for 


merchandising products. 


Z 


For further information write 


~ CANADIAN ALLIS-CHALMERS nit 


P.O. BOX 37, MONTREAL, QUEBEC Reducer 


All-Motor Horizontal All-Motor Vertical Integral Vertical Vertical Speed 
Motoreducer Motoreducer Motoreducer Reducer 


For further information mark No, 112 on Readers’ Service Card 
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STAINLESS STE 


From the balanced blending of metals to the i 4 P 


close and careful inspection of the finished 
casting, ‘Shawinigan’ laboratory control produces 
the finest stainless steel in Canada. 


This ‘Shawinigan’ full control is your proof of quality... 
your guarantee that ‘Shawinigan’ Stainless Steel corrosion 
and heat resistant castings meet every 
rigid specification for uniformity, longer 
life and carefree service. 


For a quarter of a century, ‘Shawinigan’ 
has pioneered the production of superior 
Stainless Steel for your particular require- 
ments. Investigate the possibility of saving 
money in your business with ‘Shawinigan’ 
Stainless Steel corrosion and heat resistant 
castings. 


i 


SHAWINIGAN CHEMICALS LIMITED 


Stainless Steel and Alloys Division 


Head Office: Shawinigan Building, Montreal, Que. — Plant: Shawinigan, Que. 
Branch: 505 Eglinton Ave. W., Toronto, Ont. 


For further information mark No. 166 on Readers’ Service Card 
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DU PONT 
ANNOUNCES 





® 


urethane rubber 








Hardness, Shore A 

Hardness, Shore D 

Modulus, 300%, psi 

Tensile Strength at Break, psi 
Elongation at Break, % 


Split Tear, ASTM-D 470 
Ibs./linear inch 


Compression/ Deflection, 
psi @ 5% defl. 


Rebound Resilience, % 
Oil Resistance 


Low Temperature Brittle 
Point, °F. 


450 


50 


275 
45 


Excellent 


<-80 








Excellent 


<-80 





Excellent 


<-80 


Excellent 


<-80 











* Softer compounds ranging from 10 Shore A are also available. 
TSamples pulled @ 1”/minute (elastomer stocks normally pulled at 40’/min.) 


PROPERTIES OF CURED 
ADIPRENE L POLYMERS 


(High Hardness Compounds*) 





ABRASION — ApiprENE pump impellers, like this one, 
have handled 380,000 tons of solids in the form of an 
abrasive acid slurry without need for replacement. 
Normal life expectancy for impellers made of other 
materials is 170,000 tons of slurry. 





For further information mark No. '126 on Readers’ Service Card 


DESIGN ENGINEERING SEPTEMBER 1959 





ADIPRENE L is an improved urethane rubber re- 
searched and developed by the Elastomers Depart- 
ent of Du Pont. It offers the designer a new 
aterial that combines the resilience of rubber 
vith the hardness and load-carrying capacity once 
ound only in metals and hard plastics. 


In its raw state, ADIPRENE L is liquid in form. 
ured polymers can be made in varying hardnesses— 
rom 10 to 99 Shore A (78 Shore D). These vul- 
‘anizates are outstanding in abrasion resistance, 
ow temperature performance, and oil resistance. 
hey resist the attack of oxygen, ozone, radiation, 
any chemicals and solvents. 


You will want to evaluate this new synthetic 
ubber in improving the products you design. The 
verformance data presented below will suggest areas 
where ADIPRENE L might be useful to you. More 


CANADA 


SEND FOR MORE INFORMATION 


Du Pont of Canada Limited. 

85 Eglinton Avenue East, 

Toronto 12, Ontario. 

(_] Please send me your new booklet on ApipRENE L, out- 


lining the properties and design possibilities of this new 
Du Pont elastomer. 


() 1 am particularly interested in the application of 
ApIPRENE L to the following product: 





Name 





Firm 
Title 
Address 











Province 





TT ee oe eg a ee 


complete information is contained in our new 
booklet. Send the coupon today for your copy. 
Du Pont of Canada Limited, 85 Eglinton Avenue 
East, Toronto 12, Ontario. 


NEOPRENE 
HYPALON* 
VITON* 


ADIPRENE* 
*Registered trademark of E. 1. du Pont de Nemours and Co. (Inc.) 


Better Things for Better Living . . . through Chemistry 


or regular news on Du Pont synthetic rubber products, write for your copy of ‘‘Elastomers Notebook”’. 


AN OUTSTANDING COMBINATION OF HARDNESS, RESILIENCE AND 
LOAD BEARING CAPACITY — Avirrene L polymers combine high 
hardness with elasticity. As a result, you might use them to 
replace metal or similar non-elastomeric materials in appli- 
cations where cushioning or damping properties would im- 
prove performance or wear. Industrial rolls, ball joint liners, 
motor mounts, sleeves and bushings, striker plates, and 
sealing devices are just a few of the possibilities. 


OUTSTANDING AT SUB-ZERO TEMPERATURES—Apiprene L vul- 


canizates do not become brittle at temperatures as low as 
—80° F. and exhibit outstanding resistance to thermal shock. 


OUTSTANDING ABRASION RESISTANCE—Both in the laboratory 
and in actual service, ADIPRENE L has demonstrated its ability 
to resist wear. On caster wheels for fork lift trucks, as an 
example, tires made of ADIPRENE give 8 to 10 times the 
performance of conventional rubber and plastic tires. 


OTHER PROPERTIES — ApipreEne L also resists the action of lu- 
bricating oils, greases, and automotive fuels. It can be used 
where salt solutions or dilute mineral acids and bases are en- 
countered at room temperature. ADIPRENE L shows good 
resistance to oxygen, ozone and radiation, and will perform 
for long periods at 212° F. (up to 250° F. for shorter periods) . 








COMPRESSIVE STRESS, PSI 





GENERAL PURPOSE 
NATURAL RUBBER 
COMPOUND 





30 40 
% DEFLECTION 


50 60 











LOAD BEARING CAPACITY of hard Apiprene L com- 
pounds (shaded area of curve) ranges between that 
of general-purpose rubber and the harder plastics. 
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Meet Cliff Landers of Simcoe, Ontario 


THE MAN FROM MORSE 

WHO MACHINES THE SPROCKETS 
THAT DRIVE THE CHAINS 

THAT ALL OF CANADA USES 


7] 


Cliff Landers works at Morse Chain of Canada. He feels a 
certain pride in the knowledge that he is producing the 
finest sprockets—for the finest chains—for use throughout 
Canada. And rightfully so! 


Precision engineering and uniform high quality are im- 
portant in sprockets—and in timing chain, too. Morse 
Automotive Timing Chain sets the quality standard for the 
automotive industry . . . and is specified as original equip- 
ment on every Canadian-built automobile. 


So whenever your needs call for chain, sprockets, speed 
reducers, couplings or clutches, your Morse Distributor is 
the man to see. You'll find him listed in the Classified Direc- 
tory under ‘‘Power Transmission’’. Or, for further informa- 
tion, call or write: Morse Chain Of Canada, Ltd.—A Borg- 
Warner Industry—Simcoe, Ontario. Phone Garfield 6-4960. 





poe 


, A BORG- 
WARNER 
INDUSTRY 


*Trademark (iii 
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Speed routine calculations—increase creative time 
with this powerful electronic computer McBEE LGP-30 


Large capacity ... easily programmed 
and operated ... mobile... low in cost 


Compact, simple to use, McBEE LGP-30 will today bring 
high-speed computation right to your desk... thus relieve you 
of the tedium of standard hand calculations . . . increase avail- 
able time for truly creative work ... help you simulate optimum 
designs in a matter of minutes. And at the lowest cost ever for 
a complete computer system! 


Unusual capacity. Operating from a standard wall outlet, 
performing an almost unlimited range of calculations, LGP-30 
gives you the flexibility of stored-program operation combined 
with speed, memory (4096 words) and capacity equal to com- 
puters many times its size and cost. Completely mobile, LGP-30 
is easily wheeled from room to room, building to building. 

Simple to operate and program. LGP-30 controls have .been so 


NcBEE 


thoroughly simplified that it may be operated with only mini- 
mum computer experience. Direct print-out of answers—no 
deciphering required. Programming is easily learned—even by 
non-technical personnel. Library of sub-routines, plus programs 
for a wide variety of applications, is available. 


Wide range of applications. In addition to general design and 
system optimization, LGP-30 is currently being used for the 
refinement of estimates; computation of design parameters; 
specification of new product properties and capabilities; calcu- 
lation of such data as reactance, load saturation curves, time 
constants, harmonics, torque-speed and vee curves. 


Exceptional value; complete service. Smallest initial investment 
ever for a complete computer system is combined with low 
operating and maintenance costs. 


For further information and specifications, write Dept. 30. 


FOR PRACTICAL 
OFFICE AUTOMATION 


The McBee Company Limited, 179 Bartley Drive, Toronto 16, Ontario 


OFFICES IN PRINCIPAL 


CITIES ACROSS CANADA 


For further information mark No. 145 on Readers’ Service Card 
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QUALITY NICKEL PLATIN 


Quality is perhaps the most important of the many factors which 
combine to make up sales appeal and acceptance. Take this 
beautifully styled electric range, for example. It’s a brilliant new 
concept in design . . . the last word in cooking efficiency with its 
slide burner units, dropleaf cutting board, built-in rotisserie, 


automatic timers and heating controls. 


But it is the quality of these components that is most important to 
the consumer. For instance, the two large oven units in this electric 
range are equipped with mirror-bright interior linings plated with 
nickel under chrome. Quality nickel plating provides a smooth, 
Look at this beautifelly different oven. bright-metal foundation for a lasting, satin-smooth chrome finish. 
It features nickel-chrome lining. This In today’s competitive market it is quality that adds up to sales 
gleaming bright surface reflects heat A q 
better for faster preheating, more even acceptance .. . helps to se// the consumer . . . again and again. 
baking and roasting. And how easy it is 
to clean! Soap and water’s usually all 
that’s necessary . . . because grease, 


burned foods and juice sugars just can’t 
get a grip. 


TRADE MARK 


For further information mark No. 141 on Readers’ Service Card 
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Newest designs in bathroom accessories 
are more attractive when nickel-chrome 
plating is used. Cleaning is easier and base 


Electric irons and many other household 
appliances when plated with nickel under 
chrome stay bright, smooth and beautiful 


On automobile ornaments and trim, 
chromium plating adds gleam. But the 
heavy nickel plating underneath protects 


metals don’t corrode. for years. the finish—makes the beauty last! 








Marine hardware is constantly threatened 
by corrosion. New designs are made 
exciting, highlighted and protected by 
nickel-chrome plating. 


The bright lustre of nickel-chrome plating 
adds emphasis to the design features of 
many of today’s modern accessories for 
the home. 


Cash registers, too, can be glamorous. 
Tough, durable nickel plating under 
chrome gives lasting appeal. 


designed for sales appeal 


With the accent on sales appeal, today’s trend is 
toward glamour-styling in electrical appliances and 
many other articles for consumer use. And nickel- 


chrome plating. Better performance — with long 
corrosion-free service — go hand in hand with 
specification plating. 


chrome plating gracefully highlights these glamorous 
designs with its glowing, lustrous depth of beauty. 


Design engineers can be assured of high consistent 
quality by specifying adequate thicknesses of nickel- 


For more information about 

how nickel plating can benefit your 
products, mail the coupon for 

free booklets: “‘Practical Answers to 
40 Practical Questions about 

Nickel Plating” and “Industrial 
Nickel Plating.” 


THE 


INTERNATIONAL 


NICKEL 


COMPANY OF CANADA, LIMITED 


SS YONGE STREET, TORONTO 


The nickel plating industry can now offer a much 
wider range of predetermined properties through 
assured supply of nickel and improved plating 
methods. 


55 Yonge Street, Toronto 1, Ontario. 





and “Industrial Nickel Plating.” 


NAME 


The International Nickel Company of Canada, Limited, 


Dear Sirs: Please send me “Practical Answers 
to 40 Practical Questions about Nickel Plating” 





COMPANY 





ADDRESS 





CITY. PROV 





DE-N7 | 
yr 
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Gearflex Couplings 


Dominion 
are available from stock. 
Made in Canada for 25 years 


ADVERTISING DEPARTMENT 
DOMINION ENGINEERING CO. LTD. 
P.O. BOX 220, MONTREAL, QUE. 


Please send me bulletin No. 364-58 


Send for new bulletin No. 364-58 


NAME. ..ccccccccccccccvccccccccccccces 


COMPANY. ..ccccccccccccccccccccsccccs 
GEAR PRODUCTS DIVISION 


OMINION ENGINEERING 


COMPANY LIMITED 


MONTREAL « TORONTO «+ VANCOUVER 


STREET ....ccccccccccccccccccccccscces 
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Everybody's enthusiastic about Cold Bonderite! Since its intro- 
duction a year and a half ago, over one hundred plants have 
installed this revolutionary new system. Cold Bonderite System 
solutions operate at temperatures 40° to 75° below temperatures 
in conventional systems, saving important sums in heat costs, 
maintenance and equipment. 

Cold Bonderite can be a winner in your spray finishing line, 
too! Call in the Parker man right now. 


Since 1914—leader in the field 


Parker Rust Proof Company 


BONDERITE corrosion 
resistant paint base 


OF CANADA LTD., REXDALE BLVD., REXDALE (TORONTO), ONTARIO 


BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE —wear TROPICAL—heavy duty 
aids in cold forming of metals rust resistant resistant for friction surfaces maintenance paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 
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For versatile Cylinder Control, specify 
Skinner 3- and 4-way Solenoid Valves 


For small cylinders ...Skinner V5 
and V10 air and hydraulic valves. 
Stainless steel construction. Mount in 
any position; can be cleaned with- 
out removal from line. Pressure rat- 
ings to 1000 psi. Available normally 
open, normally closed, directional con- 
trol, multi-directional, quick exhaust. 
Orifice sizes: 3/64” to 1/4”. 


For double-acting cylinders... Skin- 
ner 4-way V9 valves. Two 3-way 
valves in one housing offered normally 
closed-normally closed, normally open- 
normally open, and normally closed- 
normally open. Available with adjust- 
able flow features for exceptional 
cylinder control. Orifices: 3/64” to 
1/8”. Pressure ratings to 200 psi. 


For medium cylinders ... Skinner 3 
way A Series valves. A new line that 
can also be used to operate smaller 
cylinders calling for increased cycling 
speeds. Die-cast, zinc body; stainless 
steel internal parts; mount in any posi- 
tion. Available normally open, nor- 
mally closed, directional control. Pres- 
sure to 125 psi; orifice size, 5/32”. 


a4 


Exhaustive lab tests assure that you 
can use any Skinner valve with con- 
fidence. Built to the highest UL stand- 
ards, Skinner valves are completely 
tested and checked to provide the best 
product available. Skinner’s testing 
standards meet or surpass those of the 
aircraft industry. 


Coming soon...for larger cylin- 
ders! A new-design, general purpose, 
high-flow industrial line of 3-way 
solenoid valves. These new valves will 
be available in orifice sizes of 3/8”, 
1/2” and 3/4” and will be offered 
normally open, normally closed, or 
directional control in standard and ex- 
plosion-proof construction. Operating 
pressures: 5 to 150 psi. 


A complete line of 2-, 3- and 4-way so- 
lenoid valves. There’s a Skinner valve 
for almost any flow application with 
a wide variety of media: air, oil, 
water, inert gases, hydraulic fluids, 
kerosene and gasoline. Orifice sizes 
range from 3/64” to 1”. Pressure rat- 
ings range from vacuum to 3000 psi. 
Explosion-proof models are UL ap- 
proved for Class 1, Group D and 
Class 2, Groups F and G. 


Skinner has a wide selection of solenoid valves for all types of applications. If you have a control 
problem, please contact the following Skinner distributors or write us at the address below, Dept. 359. 


Cowper Co., Ltd. 


Montreal, Quebec 


Dycon Limited 
515 Fourth Avenue, Lachine 21 Carson Street 
Toronto, Ontario 


1726 West Sth Avenue 
Vancouver, B. C. 


C. M. Lovsted & Co., Ltd. Petro-Automation Industries, Ltd. 
P. O. Box 72 
Edmonton, Alberta 


VALVES 


THE CREST OF QuaLity THE SKINNER ELECTRIC VALVE DIVISION « NEW BRITAIN, CONNECTICUT 


For further information mark No. 167 on Readers’ Service Card 
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*Could be 50,000, 100,000, 200,000, or whatever your production run. 


You save time and money every time a 
Speed Nut is tightened. Multiply this saving 
by the number of fastening operations on 
your assembly line and the cost reduction DOMINION FASTENERS 
is very significant. What’s more, improvement 
in product performance accompanies this cost 
savings because Speed Nuts provide a positive 


4 ; 2 Exclusive TINNERMAN Canadian Licencee 
spring tension lock to every fastening. 


ee ee ree ee ee Take 10 seconds now to fill in this coupon — and 


Speed Nuts now in use. If one of these wont you'll save precious seconds thousands of times 
cut your costs, we'll design one that will. over to lower your production costs. 





DOMINION FASTENERS LIMITED 


a Gee. A. Tinneunan 
HAMILTON, ONTARIO, Sales Branches: Toronto, Montreal 


Like most manufacturers, | want to get my production costs 
down. Please rush complete information on how Speed Nuts 
can help me. 


NAME 





COMPANY. 





ADDRESS. 





WE MANUFACTURE 





; 
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lex. Production Cechniques 


so -Gre Vital... 


Allis-Chalmers Mfg. Co. manufactures seven 

models of rubber-tired front end loaders for 

nearly every material moving operation. 

in order to meet sales commitments on the 
Tractoloaders, high production techniques 

are necessary. 


Meet high production requirements because of their 
multiple functions and their case of installation. 


Tractoloaders provide a range of capacity from 15 cubic feet to 5 cubic yards. 
One of the firm’s innovations includes a quick-shift transmission, as well as the 
first successful torque converter. 


Heim Unibal Rod Ends are used in the transmission controls. A female type with 
built-in grease fitting is attached to the housing with a bolt and lock washer and 
provides the required degree of misalignment correction. Note that this application 
illustrates the use of the Unibal Rod End as a fixed support, rather than as a 
linkage terminal. 


Unibal Spherical Bearings...... 


@ Carry heavier loads @ Correct misalignment in all directions 


@ Are easy to assemble, low in cost e@ Reduce friction and lost motion in linkages 


The Heim Engineering Department is ready with suggestions to help 
solve design problems requiring high-capacity, self-aligning bear- 
ings and rod ends, particularly in mechanical linkages. 


PLEASE WRITE FOR COMPLETE CATALOG OR ENGINEERING ADVICE. 


RSM BEARINGS CANADA LTD. 


QUEBEC CITY MONTREAL WINNIPEG THREE RIVERS TORONTO VANCOUVER LONDON, ONT. HAMILTON SEVEN ISLANDS 
755 Blvd. des Capucins 1006 Mountain St. 1302 Notre Dame Ave. 375 St. Georges St. 33&50EdwardSt. 1066 Seymour St. 1024 Oxford St. East 130 Ferguson Ave. N. 250 Arnaud St. 


FACTORY REPRESENTATIVES AND DISTRIBUTORS FOR CANADA 


For further information mark No. 137 on Readers’ Service Card 
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AUTOMATION 
BEGIN 





...with the most basic tools at an engineer’s disposal: experience, a drawing 
board, and a complete catalog of instruments and controls designed for the 
automated process. That’s why you'll find more and more design engineers 
coming to depend on the new General Controls Automation Controls Catalog. 
Here is a “working” catalog for the shirt-sleeves engineer, because it puts 
a complete diversified line of controls for automation in a single usable format. 
When you get yours, scan through it quickly. You’ll find everything you need 
for that next job — program timers, actuators, automatic valves, sensing 
devices, potentiometers, and counters. There is also an experienced staff of 
field engineers ready to lend a hand when you need it. Send for your copy 


of this new catalog now. 


fete], 


cra me 





GENERAL CONTROLS CO., Canadian Ltd. 
171 Surrey Street, East 
Guelph, Ontario, Canada 


Please send new AUTOMATION CATALOG. 


Name 





Title 





Cc 


Y aA 





Address 





City 








“No More 
Crystal Ball! 


Now we’re protecting ourselves... 
and our customers... with 


FACTS-IN-FIGURES” 


When you build-in Veeder-Root 
Counters as standard parts of your 
product, here are some of the 
advantages you gain for yourself and 
your customers: 
e Accurate, up-to-the-minute 
production records 
Proof of your product’s service 
guarantee 
A new and powerful selling feature 
Customers can see when 
maintenance is due 
Performance claims are settled 
more easily 
Extra profits in resale of VR 
Counters 
Veeder-Root name is added evidence 
of your product’s top quality. 
Customers are freed from guesswork 
See Veeder-Root Counters at the 
Design Engineering Show 
t Booth 1529 











A . ee a 
£4 iia 


You always “Know the score” when you count on Veeder-Root! 


#1370 High Speed Counters are rated at 

1500 rpm . . . will accept momentary speeds 
up to 2500 rpm. 3, 4, 5 or 6 figures. Non-reset. 
Send for new Condensed Catalog. 


VEEDER-ROOT of 
CANADA, LTD. 
Everyone can Count on 955 St. James St., Montreal 3 


Main Office & Factory: Hartford 2, Conn., U.S.A. 
® Offices & Agents in Principal Cities 
For further information mark No. 177 on Readers’ Service Card 
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Canadian produced specialty steels ... 


PLUS VALUABLE HELP WHEN YOU NEED IT 


YOU GET the benefit of Canada’s only complete specialty steel 
metallurgical service when you call Atlas—meet some of the 
people who bring it to you. Here Atlas Metallurgist Joe 
Thompson, left, reviews stress rupture results with Lab Techni- 
cian Walt Lutka ona special problem. Atlas Service Metallurgy, 
like this, is yours—obligation-free. 


YOU GET the advice of men like John Fowlie, recently appoin- 
ted Manager of Atlas Windsor Branch. John is a Metallurgical 
Engineer with over 10 years’ experience solving metal problems 
throughout industry with Atlas—typical of the standard of 
training of all our men. He makes it his job to see that the right 
steel is used to do the best job at competitive prices. 


YOU GET prompt, efficient service from all six Atlas Branch 
Warehouses. They carry a combined total of ten million Ibs. 
of Atlas specialty steels in over 200 grades, sizes and shapes. 
Men like Jim Doyle, right, Atlas Montreal Branch Office and 
Warehouse Manager will help you order specialty steels with 
full information on price, weights, sizes and finishes. 


YOU GET the latest information on the expanding market for 
Canadian made stainless steel architectural products from Ed 
Gorham, Manager—Atlas Architectural Development Depart- 
ment. This obligation-free consultant service will provide you 
with design information, fabrication data, and help in selecting 
the right stainless steel type, size and finish to suit any application. 


Contact your nearest Atlas warehouse for any of these obligation-free services. 


WELLAND 


Atlas specialty steels are produced 
in Welland, Ontario in electric arc 
furnaces which afford maximum qual- 
ity control of both physical and 
metallurgical properties, 


ONTARIO 


Warehouses: Montreal, Toronto, Hamilton, 
Windsor, Winnipeg, Vancouver 


Representatives: London, St. Catharines, Sudbury 


For further information mark ‘No, 106 on Readers’ Service Card 
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The Wallace Barnes Company Ltd. 
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Wallace Barnes 





of the CNE 
MOVABLE 
STAGE 


The Canadian National Exhibition was faced with the 
problem of providing football facilities for the Toronto 
Argonauts immediately before and after the annual 
Grandstand Show, without the week-long delay of 
building and dismantling the stage. 

Would a movable stage solve the problem? (The 
stage is 160 ft. long, 80 ft. wide, 40 ft. high, and 
weighs 240 tons!) 

Consulting engineers designed a stage that could be 
mounted on electrically powered crawler tractors to 
transport it on and off the field. 


MOVING STAGE “FLOATS” ON SPRINGS 


To protect complex lighting equipment and elaborate 
mechanisms, giant springs were designed to support 
the 240 ton load while being moved. Wallace Barnes 






































i] ri Ul wr 
ty pai a Pie 


constructed huge, 90 lb. hot wound compression 
springs to cushion the stage during the 400 ft., 5 
minute move. 44 of these springs were required to 
distribute the load throughout the 12,800 sq. ft. base. 
Trial runs proved that the stage could be moved 
smoothly without undue jarring or stress. 

This is the first stage of its kind in the world and 
CNE officials are confident that it will pay its way by 
allowing football and other field activities to take 
place immediately before and after the annual 3-week 
Grandstand Show. 


Subsidiary of 
Associated Spring 


Corporation 


Hamilton, Ontario—Montreal (Pointe Claire) Quebec 
Sales Agent: E. A. Tipping Sales Ltd., Winnipeg—Vancouver (Richmond) 
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QUALITY THAT FLOV 


It may seem a long step from this Noranda smelting scene to 
a finished product of copper or brass. But if you make such 
products, the connection is direct and important. For rigid 
control of quality in smelting contributes to the quality— 
and the performance—of the strip, rod, wire or tube you 
use in your operations. 

At Noranda Copper and Brass Limited, every production 


The key to your best 
querer 
Noranda 
BRASS 


opportunities in metals 


S INTO YOUR PRODUCTS 


step is not only rigidly controlled, but carefully integrated 
to assure quality brass mill products that help improve your 
products, reduce your costs, increase your profits. 

Noranda brass mill products—all made by Canadians from 
Canadian ore—are being used with increasing success by 
customers throughout the domestic and overseas markets. Call 
us. We would like to demonstrate what they can do for you. 


Noranda Copper and Brass Limited 


“ES OFFIC 


: Montreal « Toronto « London « Edmonton ¢ Vancouver 





the finest Leaclugs 
in the world 


ELSIF research engineers and technicians keep pace 
with jet and space age devices by developing for their 
use bearings of exacting perfection that meet the most 
demanding specifications industry has yet required. 


CANADIAN COMPANY 
LIMITED 
Head Office and Manufacturing Division: 2201 Eglinton Ave. East, Scarboro, Ontario 
District Offices and Distributors Coast to Coast 





For further information mark No, 116 on Readers’ Service Card 








Center flange guides rollers to peak performance. Land-riding bronze cages are fully machined 


Roller diameters are matched electronically within .0001“, 


Consider every design feature 
and you ll choose Torrington! 


Torrington has compromised none of the operating design features of its 
Spherical Roller Bearing, because application experience has proved them 
essential to superior bearing performance. 

There’s no substitute for the stabilizing effect of the integral center guide 
flange. Torrington’s asymmetrical roller seeks this flange under load. 
Skewing and stress concentrations are eliminated. Every roller carries its 
share of the load, for roller diameters are matched electronically within 
.0001” for even load distribution. 

Rollers are precisely spaced by fully machined land-riding bronze cages 
that withstand even the high stresses of eccentric service. Two independent 
cages, one for each row, prevent roller drag and side stresses under thrust 
loads. Size-stabilized races prevent “growth” or change in dimension in 
service. 

These features mean a cooler-running, longer-lasting bearing. When you 
buy bearings, look into every detail, and you'll choose Torrington. The 


Torrington Company, Limited, 925 Millwood Road, Toronto 17, Ont. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


Superior performance features of 
TORRINGTON SPHERICAL ROLLER BEARINGS: 


@ Integral guide flange for roller stability 

¢ Asymmetrical rollers seek flange for 
positive guidance 

® Electronically matched rollers 

© Size-stabilized races 

® Fully machined land-riding bronze cages 

© Controlled internal clearances 

@ Even load distribution 

@ Inherent self-alignment 


® Long service life 


Send for new Spherical Roller Bearing 
Catalog No. 258 


For further information mark No. 173 on Readers’ Service Card 
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Tiny Living Heat Exchangers. 
Some species of deep sea fish have coun- 
tercurrent bundles of blood vessels (rete 
mirabile, shown twice actual size) so effi- 
cient that if boiling water and ice water 
were counterflowing in them, heat transfer 
would be complete to 1/10,000 of a 
degree! 


Miracles in Miniaturization Continue 


Man is making fabulous progress in his cease- 
less fight against friction and inertia. Today's 
machines operate at fantastic speeds and ac- 
celerations ... on earth... inthe sky... and 
beyond. But space for components daily be- 
comes more precious and while bearings used 
in these machines must have tremendous 
stamina, many of them must be almost un- 
believably compact. MPB makes over 500 


Miniature Pressure Transducer 
for airborne instrumentation, 1” long, 
1” O.D., withstands accelerations in 3 
planes up to 40g with error less than 1%. 
Utilizing low-torque characteristics, 
2 MPB bearings provide capacity, life and 
maintain exacting precision of a sensitive 
linkage. 


types and sizes of such bearings ranging down 
to 1/10” O.D. Send for illustrated catalog 
describing them. Special bearings supplied 
when necessary. Design assistance at your 
request. Write to MPB distributor: Lyman 
Tube and Bearings, Ltd., 920 Ste. 
Sophie Lane, Montreal. Additional offices: 
Toronto, London, Winnipeg, Vancouver 


cna New Glasgow. 


Man With Miracles. This is Harry 
Marschausen, one of MPB’s Sales En- 
gineers. Through men like him, MPB's ex- 
tensive engineering experience and design 
consultation are readily available to all 
industry. When your application requires 
a miracle in miniaturization, call in your 
MPB man. 


ACTUAL SIZE OF THE BEARINGS 
IN PRESSURE SWITCH SHOWN ABOVE 


eevee eeeeeereereeeeeeeeeereeeseee 


MINIATURE PRECISION 


BEARINGS. INC. 


Helps you perform miracles 
in miniaturization 


er eeesee ee esesen sy 


Peete eeereeeeeseeereretreeeeeeeene 


For further information mark No. 146 on Readers’ Service Card 
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LAWN MOWERS OFFICE CHAIRS BOILER TUBES 


Ha 


PARTITION FRAMES WHEEL BARROWS NESTING CHAIRS 


_ MATERIALS HANDLING 
STANDS EQUIPMENT . SCAFFOLDING 


“ WADING POOLS / 
AGRICULTURAL / 
. IMPLEMENTS = / 


ss 


Perhaps it is a man-made ski hill or a simple table leg — whatever 
it is, welded steel tubing, fabricated to your design by Standard 
Tube, can improve the appearance and performance of your 
products. Better still, it can lower your assembly costs. 

New advancements — new improvements in your products are 
limited only by the boundaries of creative imagination. 

Let us help you appreciate the versatility of steel tubing. 


Write or phone for immediate service 
STANDARD TUBE 


viseror” —e3\ 7 STANDARD TUBE AND T. I. LIMITED 


Sheet, Bar, Extrusions, 


Tube and Wire-avail. Og 7 WOODSTOCK - HAMILTON - TORONTO - OTTAWA - MONTREAL 


able in any quantity. : , WELDED AND SEAMLESS STEEL TUBING © MATERIALS HANDLING EQUIPMENT 
SCHOOL AND NESTING FURNITURE 
Member of Formed Steel Tube Institute 


For further information mark No. 168 on Readers’ Service Card 
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Send your request for regular mailings of the 
Stelco bulletin “Drop Forgings Information.” 
SERRE LTTE, 


TOUGHNESS PLUS PRECISION 





Elita Sitar 


© gg 


The best known qualities of Drop Forgings are toughness and strength, but modern 
equipment, experience and skill in Stelco’s Drop Forge Division provide another 


important quality... precision. 
Starting with new billet steel, and using properly designed dies, the grain structure 
Please quote is compressed without breaking the grain flow lines. The resultant product has a 
Ryemnce balanced toughness with close tolerances. It is stronger and more durable than the 
No. 559 same part machined or cast from a similar steel. Being forged to precise dimensions 


then . ‘ ee or ° 
nee it requires a minimum of finishing operations. 
enquiring. 


























The parts shown here at 
half actual size are com- 
ponents of farm imple- 
ments. Strength and 
reliability are the prime 
requirements for these 
custom made parts, but 
precision forging is a fea- 
ture in reducing costs 
for the user. 


« 


Stelco’s Forging Engineers can advise if custom made Drop Forgings will help Ficauoist 


your operation, Contact Stelco at Gananoque, or any Stelco Sales Office. 


ri THE STEEL COMPANY OF CANADA, LIMITED 


Nhs 7 Drop Forge Division, Gananoque, Ontario 
Division 


Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, Winnipeg, 


Edmonton, Vancouver. J. C. Pratt & Co. Limited, St. John’s, Newfoundland. 59303.B 
For further information mark No. '169 on Readers’ Service Card 
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Improved 
Designs 


in 
Perforated 
MNetalis 


for contemporary decoration 
and utility 


Great visual charm and improved function result from the tasteful use of contemporary 
perforated metals. Growing design opportunities in architectural applications and in 
accessories stem from improved techniques in perforating, and of course new demand 
stimulates greater research in metal perforating. 


A constantly expanding line of patterns is at your disposal, here at Donald, in a host of 
materials . . . in all metals, alloys, plastic, rubber,’most anything. Our Technical Department 
would be pleased to collaborate with. you. 


Please write for our brochure on Perforated Metals. 


ROPES &«& WIRE CLOTH LIMITED 


HAMILTON © CANADA 


Other offices and warehouses in Montreal, Winnipeg 
and Regina. Field representatives all across Canada. 


For further information mark No. '125 on Readers’ Service Card 
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NOW AVAILABLE THROUGH HONEYWELL 


al ) | electrical indicating instruments 





win NS 





4X 
4S 
\ 


; fo 
microamperes O 


GIRECT CURRENT 


actors, 


eee 


ZS wonnting, $0 
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MARION MEDALIST* METERS—ammeters, voltmeters, VU meters and null indicators—are panel instruments 
of advanced design, providing greater readability and modern styling in minimum space, Available in 16 
standard case colors, or custom colors to match your equipment. 





MARION RUGGEDIZED PANEL INSTRU- 
MENTS are specially designed to 
withstand the most severe require- 
ments of shock, vibration, stress 
and strain. They are hermetically 
sealed and immune to hazardous cli- 
matic and atmospheric conditions. 


Marion Electrical Indicating Instruments are the 
latest additions to the growing line of indicating, 
recording and controlling instruments available 
from Honeywell. Marion offers eight basic groups 
of electrical indicating instruments and related 





on, = 
HOURS 





MARION STANDARD PANEL INSTRU- 
MENTS for commercial applications 
provide improved performance at 
moderate cost. 


17, Ontario. 


Honeywell 


HOMEVWELL 


MARION ELAPSED TIME INDICATORS, 
in hermetically-sealed or bakelite 
cases, record running times in main- 
tenance programming, productivity 
and utilization studies. 


products, incorporating the most advanced de- 
sign concepts and production techniques. For 
further information, write Honeywell Controls 
Limited, Precision Components Division, Toronto 


*Trademark 


For further information mark No, 139 on Readers’ Service Card 
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is America’s leading Technical Paper 


CLEARPRINT 


Clearprint Tracing 
Papers have served the 
Engineering and Ar- 
chitectural Profession 
since 1933 —and the 
oldest tracings serve 
our many friends to- 
day~—as they have serv- 
ed for over 25 years. 


PRINTING & HANDLING 


\. 


Clearprint papers are 
watermarked for your 
protection. 


UNIFORMITY 


Theta e: 
acter of CLEAR- 
PRINT cata in- 
cludes Permanent 
Transparency — Out- 
standing Erasing as 
well as Handling — 
Printing and Lasting 
Qualities. To the above 
we have added an ideal 
Ink and Pencil Surface. 


TRANSPARENCY 


CLEARPRINT Tech- 
nical Papers have re- 
tained their Trans- 
parency and Repro- 
duction Qualities since 
theif inception in 1933 
—and have served our 
many friends so well 
—that almost all of 
them have remained 
loyal to CLEAR- 
PRINT. 


ERASING QUALITIES 


INK AND PENCIL 
LINES-—drawn and 
redrawn in the same 
areas prove CLEAR- 
PRINT’S unequalled 
erasing strength— 
Please hold our eras- 
ed samples to the light 
and be convinced. 


“FADE-OUT” PAPER 
TECHNICAL PAPER 
FORMS ° CHARTS - GRAPHS 
“PRE-PRINT”’ PAPER 
THERE IS NO SUBSTITUTE 


Clearprint is Watermarked for your Protection 


For further information mark No. 117 on Readers’ Service Card 
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WRITE, 
WIRE 
or 
PHONE 
TODAY! 


The files of our many 
friends prove that 
CLEARPRINT origi- 
nals are not subject to 
cracks and creases 
they yield prints of 
fine definition. 


CLEARPRINT PRICING 


CLEARPRINT Pa- 
pers are reasonably 
priced —and not sub- 
ject to frequent price 
changes. 


COST CONSIDERATION 


At times other papers 
are offered as substi- 
tutes for Clearprint at 
a slightly lower price 
—we believe this is a 
costly procedure. and 
will eventually cost 
you more. 


CLEARPRINT’S VALUE TO YOU 


The few cents per 
sheet supposedly saved 
by buying a cheaper 
paper—are surely of 
minor significance — 
when compared to the 
value of the drafting 
time you actually save 
when you use Clear- 
elatela 


Clearprint Sample 
Catalog and prices 
available on request 

Clearprint Paper Com- 
pany, 1482-67th St., 
Emeryville, California 





FEDERAL ISONEL 


Solves High Temperature 
Motor Problems 


The outstanding thermal properties 
of Federal’s (Polyester) Isonel 
Magnet wire permit the operation 
of motors at higher temperatures— 
suitable for use at Class F (155°C) 
temperatures. This means the motor 
size can be reduced for a given horse- 
power, or greater horsepower can be 
obtained from a given size. 


While having this advantage of 
higher operating temperatures, 
Federal’s Isonel possesses the excel- 
lent heat shock, chemical and abra- 
sion resistant properties of vinyl- 
acetal magnet wire. It has improved 
resistance to flow at high tempera- 
tures; and it does not craze, giving 
higher voltage breakdown and 


Now available better shelf-life. 


j Available in Pay-Off Paks 
nr and 13-23 in 250 and 500 Ib. 


rectangular shapes! 24-29 in 100 Ib. packs. 











Specify Federal . . . for the best in Magnet Wire. 


FEDERAL WIRE & CABLE DIVISION 


H.K.PORTER COMPANY (CANADA) LTD. 


DIVISIONS: Connors Steel, Delta-Star Electric, Disston, Forge and Fittings, Leschen Wire Rope, Mouldings, National 
Electric, Refractories, Riverside-Alloy Metal, Thermoid, Vulcan-Kidd Steel, H.K.Porter Company (Canada) Ltd. 


For further information mark No, 140 on Readers’ Service Card 
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Twi DISC 


FRICTION and 
FLUID DRIVES 


MPANY 
¢ cLuTCcH CO 
TWIN maga sive DIVISION 


Branch Office 


Small Mechanical Clutches 


Medium & Large Mechanical Clutches 
e 


Get UNBIASED 
answers to your 
power transmission 


Main Office and 
ond EXPORT 
s: Cleveland, Dallas, Los An 


Clutch AG, Vo 


Single-Stage Torque Conv 


Three-Stag 


Marine Gears 


Factory, RACINE, sige 
ROCKFORD, ILLINOIS, ¥Y- 
k, New Orleons 


OFFICE - 
geles, Newor 
n: Twin 


erters 


e Torque Converters 


problems 


Reed operation, the release spring cavity 
iB with oi! to equalize the centrifugal 
Bach side of the piston. For normal ma- 
} 


. | er, hydraulic balance is not required. 


WISCONSIN, U.S.A. 


Send for this NEW Twin Disc engineering guide 


You'll find up-to-date specifications 
on every drive in the Twin Disc line 
in Bulletin 314—a brand-new 20-page 
brochure packed with technical data 
on construction details, dimensions, 
capacities and application recommen- 
dations. If you’re engaged in design- 
ing new equipment drive lines, you'll 
want to keep Bulletin 314 handy as an 
accurate reference guide to the proper 
type and size of power transmission 
unit for any application. 

Since 1918, Twin Disc industrial 
drives have earned a world-wide rep- 
utation for sound design and quality 


construction. And the Twin Disc line 
is complete. It includes mechanical, 
air, oil and electrically actuated fric- 
tion clutches, fluid couplings, friction 
and fluid PTO’s, single-stage and 
three-stage torque converters and ma- 
rine gears. The fact that Twin Disc 
makes so many different types of 
drives is worth remembering. It 
means that Twin Disc engineers can 
offer com pletely unbiased recommen- 
dations whenever there’s a question 
of drive selection. 

Put Twin Disc engineering data at 
your fingertips .. . get your copy of 


Bulletin 314 now. TWIN DISC 
CLUTCH COMPANY, Racine, Wis- 
consin. Hydraulic Division, Rock- 
ford, Illinois. 


Mail This Coupon Today 


TWIN DISC CLUTCH COMPANY 

Racine, Wisconsin 

Please send me a copy of your new Bulletin 
No. 314 covering specifications on all Twin 
Disc Friction and Fluid Drives. 


Name 


Title 











Company 


Street 








City 
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.-. ALLOY IRON CASTINGS, FOR LONGER WEAR, GREATER ECONOMY 


This manifold, a Ni Resist Type 3 alloy iron casting produced in quantity by Canada Iron, is used in the 
exhaust system of diesel engines, built by Dominion Engineering Company Limited. 

You’re sure of superior castings in the best and most suitable grade of metal when you work with Canada 
Iron. Our technology in the use of alloy irons... Ni-Hard, Ni-Resist, Ductile Ni-Resist, plus a wide range 
of Ductile (Nodular) and DOMITE* gray irons . . . assures you of quality castings for your specific require- 
ments. Check with your Canada Iron man now. 


+ SALES OFFICES 
Canada Iron. MONTREAL—$921 Sun Life Building 
| UNiversity 6-7841 
& CHa Ss TT t Pal Co Ss QUEBEC—100 d’Youville St. 
CANADA IRON FOUNDRIES, LIMITED LAfontaine 3-4590 
TORONTO—169 Eastern Avenue MEMBER 


EMpire 3-8801 
*Trade Mark Registered 56Q 


For further information mark No, 112 on Readers’ Service Card 
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Exclusive DE] Feature 


Not an example of miniaturization, but a V-belt drive pulley mounted on heavy duty shafting. Note ten belt drive. 


Design of power transmission shafting 


Useful 


information on specific grades, 


load factors, types of steel, 


deflection and critical speed to help you solve some design problems 


Compiled by P. G. Welford, P.Eng. 


The basic method for selecting a solid round shaft 
for strength, as given in this article, is not new. 
It is based on the work done quite a number of 
years ago by a committee on the ASME which 
investigated the various theories and formulas then 
in use. They selected the method outlined herein 
as most suitable for shafts made from ductile 
materials, as far as strength is concerned. 

Other modified methods are sometimes used by 
designers for the calculation of shafts which are 
subjected to unusually high stress concentrations, 
but, for the general run of machinery, the ASME 
code provides the basis for choosing shafts having 
adequate strength and endurance. 

The required stiffness (rigidity) of a shaft may 
be such that the diameter, based on strength re- 
quirements, is too small. Changing the grade of 
steel has no effect on its stiffness. Consequently, 
the moment of inertia of the section must be in- 
creased to provide the additional rigidity. 

The ASME Code for the design of power trans- 
mission shafting, for strength only, is based on the 





Mr. Welford, the author of this article, is an engineer- 
ing consultant with United Steel Corporation, Toronto. 
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maximum-shear-stress-theory and recommends the 
use of the following methods for determining the 
design stress values of various types of steel, and 
size of shafts required for particular load condi- 
tions. 


Commercial shafting 


Standard commercial low carbon shafting is not 
usually purchased according to definite specifica- 
tions and may have an ultimate tensile strength 
range of 55,000 to 75,000 psi, and an elastic limit in 


In selecting a shaft to suit a particular job, it is 
necessary to determine the following: 


(1) Power to be transmitted by the shaft. 

(2) Characteristics of the driven equipment and 

source of power. 

(3) Service factors, which 

operating conditions. 

Having determined this information, the re- 
mainder of the work is quite simple. 

It should be kept in mind that the final answer 
can never be more accurate than the accuracy of 
the assumptions for the magnitude and the type 
of load. 


represent the 





Shafting design 


continued 


Symbols used in shaft design formulae 


(S, ) max 


oF )maz 


(Sz) ute 
(Se)ute 
(Sines 


Angle of twist in a shaft, degrees. 
Diameter, inches. 


Modulus of elasticity, bending. 
(Steel 30,000,000) 


Modulus of elasticity, torsion. 


(Steel 11,500,000) 
Moment of inertia, bending. 
Polar moment of inertia, torsion. 


Service factor applying to bending 
moments. 


Service factor applying to torsional 
moments. 


Length, inches. 


Bending moment, 
(computed) 


inch-pounds. 


Revolutions per minute. 
Pounds per square inch. 


Radius, ins.; also R Radius of 
gyration, ft. 


Proportional-elastic limit in ten- 
sion, psi. 


Shear stress, psi. 


Shear stress in outer fibres of a 
shaft subjected to torsion, and 
max. design shear stress, psi. 


Resultant shear stress in outer 
fibres of a shaft subjected to com- 
bined bending and torsion, psi. 


Compressive stress, psi. 

Tensile stress, psi. 

Ultimate tensile strength, psi. 
Ultimate compressive strength, psi 


Tensile stress in outer fibres of a 
shaft subjected to bending only, 
and max. design tensile stress psi. 


Yield point in tension, psi. 


Torsional moment, inch-pounds. 
(computed) 


Section modulus, bending. 
Section modulus, torsion. 


Is less than or equal to. 





tension between 25,000 and 34,000 psi, depending 
on the carbon content, method of manufacture and 
the diameter of the section. The desired minima are 
60,000 and 27,000 psi, respectively. 

Therefore, for standard commercial shafting, 
which is produced from plain low carbon steel, 
whether cold drawn, turned and polished, or 
ground, the code recommends the use of the follow- 
ing maximum design stresses: 


Shaft with bending load only 


Maximum design tensile or compressive stress, 
(Spine 


for no keyway at the section, S 16,000 psi. 
for keyway at the section, S 12,000 psi. 


Shaft with torsional load only, and for shaft 
with combined torsional and bending loads. 


Maximum design shear stress, (S,) maz OF (S’s)maz 
for no keyway at the section, S 8,000 psi 
for keyway at the section, < 6,000 psi. 


Specific grades of shafting 


For-shafting using steels specified to have definite 
mechanical properties, the code recommends the 
following maximum design stresses: 


Shaft with bending load only 


For no keyway at the section, 
Maximum design tensile or compressive stress, 
(St)maz & the smaller of 0.6(S,) or 0.36(Sz) ve 


For keyway at the section, 
Maximum design tensile or compressive stress, 
(St)maz S the smaller of 0.45(S,) or 0.27(Sp ure 


Shaft with torsional load only, and for shaft 
with combined torsional and bending loads. 


For no keyway at the section, 
Maximum design shear stress, (S,) maz OF (S's) maz 
< the smaller of 0.3(S,) or 0.18(Ss) v1 


For keyway at the section, 
Maximum design shear stress, (Ss) maz OF (S's) maz 
< the smaller of 0.225(S,) or 0.135(Ss)uze 


Notice, when a keyway is present at a section being 
checked or designed, the suggested Maximum 
design stresses have been reduced by 25%. This 
reduction can be considered as making suitable 
allowance for loss of strength, and stress concentra- 
tion, at the keyway. 


Load service factors 


To take care of various load conditions and 
stresses due to the rotation of a shaft, the code 
recommends the use, in the design formulae, of 
service factors K,, and K; as shown in table 1. 
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Formulae for determining diameters & 
stresses in outer fibres of solid round 
steel shafts 


Where “D”’ is the diameter at the section being 
considered. 


(1)When a shaft is subjected to bending moment 
only: 


32K,M _ */32K,M 
aD? NV ™(St) maz 


(2) When a shaft is subjected to torsional moment 
only: 


(S t) max = 


16K,T gis 
S. ne. ae D = === 
. aD* NV (Ss) wax 


(3) When bending and torsional moments are com- 
bined at the same section of a shaft. 

16 
rD®\ 


iw cers (K:T)? + (K,,M)? 


ag aoe : 
Dew 1 Kay + MP 
V LN éenace 
(4) Axial loads of any consequence, combined with 
bending and torsion, are seldom encountered in 
connection with general power transmission and 
machinery shafting. 

For solution of the infrequent cases of important 
axial loading we refer you to texts on the subject; 
for instance, the ASME Code for ‘‘The Design of 
Power Transmission Shafting”’, and Faires’ ‘Design 
of Machine Elements’’. (Macmillan Co.) 


Steels for shafting 


Table 3 provides information on several grades of 
popular steels for shafting. 


Table 1 
Load service factors 


Nature of loads *Kin **K i 


Stationary shafts 
Gradually applied loads 1.0 
Suddenly applied loads 1.5 to 2.0 


Rotating shafts 
Gradually applied and 
steady loads 
Suddenly applied and 
minor shock loads .. 
Suddenly applied and 
heavy shock loads .. 


1.5 to 2.0 1.0 to 1.5 


2.0 to 3.0 1.5 to 3.0 


* K,, is the numerical combined shock and fatigue 
factor to be applied, in every case, to the com- 
puted bending moment. 

The minimum value of Kn for a rotating shaft is 
1.5 because there are two complete reversals of 
bending stress each revolution. 

**K, is the numerical combined shock and fatigue 
factor to be applied, in every case, to the com- 
puted torsional moment. 

For complete torsional stress reversal, multiply 
each value of K: in the above table, by 1.5 for 
rotating shafts. 
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Table 2 
Diameter factors for 
Steel Shaft design 
for use with charts 1, 2 and 3 


Design Design 
Shear Shear 
Stress Stress 
p.s.i. Factor p.s.i. 


1500 1.587 
2000 1.442 
2500 1.339 
3000 1.260 
3500 1.197 
4000 1.145 
4500 1.101 
5000 1.063 
5500 1.029 
6000 1.000 
6500 0.974 
7000 0.950 
8000 0.909 
9000 0.874 


Factor 





10000 
11000 
12000 
13000 
14000 
15000 
16000 
17000 
18000 
20000 
22000 
24000 
26000 
28000 


0.843 
0.817 
0.794 
0.773 
0.754 
0.737 
0.721 
0.707 
0.693 
0.669 
0.649 
0.630 
0.613 
0.598 


For each grade of steel and diameter of bar, there 
are shown average mechanical properties, in 
columns 1 and 2, which are obtainable by suitable 
treatment and are consistent with desirable elonga- 
tion and reduction of area values. 

Listed in the table are maximum permissible 
design stresses, in psi, Of (S:)maz for bending loads 
only (cols. 3 and 4), and (S,)maz and (S’s)maz for 
torsion only and for torsion and bending loads 
combined (cols. 5 and 6). Columns 3 and 5 show 
the permissible design stresses when there is a 
keyseat at the section being considered, and 
columns 4 and 6 list the values for sections having 
no keyway. These permissible design stresses are in 
accord with the ASME Shafting Code. 


Diameter charts for steel shafts strength only 


Charts 1, 2 and 3, are based on ‘‘Combined 
Moment”’ formula (3), assuming design shear stress 
(S’;)maz = 6000 psi. They provide a quick means 
of solving formula (3). 

Before using the charts, determine the maximum 
bending and torsional moments in inch-pounds, for 
and at the shaft section being checked, and multiply 
each moment by a suitable service factor, Km and 
K, respectively, from Table 1. Both moments must 
be for the same cross-section. 


Stepped shafts 


It is often necessary, for economical and other 
reasons, to use a stepped shaft. At each stepped 
section, particular attention should be given to the 
size and smoothness of the fillet, so that stress con- 
centration is as low as possible, especially when the 
shaft is subjected to reversal of stresses. 

In the case of small shoulders close to the point 
of the maximum moment, the fillet should, if 
practical, be even greater in radius than the 
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Shafting design continued 


Table 3 


Average mechanical properties of standard shafting steels 
Suggested values of maximum design stresses 


*AVERA 


GE 


MECHANICAL 
PROPERTIES 


BENDING LOADS 
ONLY 
MAXIMUM VALUE 
OF 
DESIGN STRESS 
(St) max 


TORSIONAL LOADS 
& COMBINED LOADS 
MAXIMUM VALUE 
OF 
DESIGN STRESS 
(Ss) max or (S’s) max 





SHAFT 


GRADE OF STEEL DIAM.  (St)ult 


p.s.i. 


*Sp 


p.s.i. 


KS. No KS. 
at section at section 
p.s.i. p.s.i. 


KS. 
at section 
p.s.i. 


No K:S. 
at section 
p.s.i. 





STD. COMMERCIAL 
SHAFTING 

Low carbon grades 

Cold drawn, turned, 

polished or ground 


Up 
to 


Desired 
Minimum 
60000 


Desired 
Minimum 


27000 





12000 16000 8000 





70000 
65000 
60000 


7C-1020 
H.R. or forged; 
with or without normalizing 


32000 
29000 
27000 


14400 
13100 
12200 


19200 
17400 
16200 





82000 
78000 
75000 


7C-1030 
H.R. or forged; 
with or without normalizing 


38000 
36000 
34000 


17100 
16200 
15300 


22800 
21600 
20400 


11400 
10800 
10200 





TC-1040 
H.R. or forged; normalized 
or heat-treated to give listed 
properties 


94000 
90000 
86000 


45000 
43000 
40000 


27000 
25800 
24000 


20300 
19400 
18000 


9700 
9000 





TSAE-1340 
H.R. or forged; 
with or without normalizing 


97000 
94000 
90000 


47000 
45000 
42000 


10600 
10100 
9500 


21200 14100 
20300 


18900 


28200 
27000 
25200 





*SAE-3140 
H.R. or forged; 
normalized and drawn 
or annealed 


100000 
95000 
94000 





54000 
52000 
51000 


32400 
31200 
30600 


24300 
23400 
23000 


12200 
11700 
11500 


15600 
15300 





*SAE-4340 
H.R. or forged; 
normalized and drawn 
or annealed 


123000 
115000 
107000 


82000 
75000 
68000 


33200 
31100 
28900 


44300 
41400 
38500 


16600 
15500 
14400 


22100 
20700 
19300 





*SAE-3140 
H.R. or forged; normalized 
and heat-treated to give 
listed properties 


130000 
120000 
105000 


99000 
76000 
63000 


35100 
32400 
28400 


46800 
43200 
37800 


17600 
16200 
14200 


23400 
21600 
18900 





tSAE-4340 
H.R. or forged; normalized 
and heat-treated to give 
listed properties 


145000 
136000 
125000 


1 


04000 
94000 
80000 


26100 
24500 
22500 


39200 
36700 
33800 


52200 
49000 
45000 


19600 
18400 
16900 





* Mech. properties are those at half-radius for sizes 
over 1 in. diam. 

® Proportional-Elastic Limit (S,) values were derived 
by reducing Sy (0.2% offset) strengths 25% for 
carbon steels, 15 to 20% for others. 

+t To minimize distortion on machining, stress reliev- 
ing subsequent to normalizing or heat-treating is 
desirable. 
Listed steels have elongation in 2 in. between 19% 
and 30% (ELL.). 


Listed steels have reduction of area between 45% 
and 60% (R.A.). 


t Endurance strength, reversed bending (S,), approx. 
45% (St) ult. 


t Endurance strength, reversed torque (Ss), approx. 
27% (St) ult. 


t For polished specimens. 
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difference in the two shaft radii; for example, at a 
small change in diameter required for press fitting 
purposes. 

Shafts which are necked for bearings usually have 
the stepped sections closer to the bearings than to 
the critical section. Consequently, the bending 
moment at the point of diameter change may be 
considerably reduced, although the torsional mo- 
ment, if any, remains constant. 

Check the shaft at the smaller diameter, close to 
the fillet, to make sure that the stress is 25% lower 
than the maximum permissible, when the fillet has 
a radius equal to, or larger than, half the shoulder 
depth. Larger factors are required for smaller 
fillets, but we suggest the 25% as the minimum. 

It may be necessary to use a higher strength, 
tough steel if the stress is too close to the maximum 
permissible. We suggest using steels in the normal- 
ized, or annealed condition for filleted shafts. It is 
suggested that normalized or heat-treated shafts be 
stress relieved or drawn when machining distortion 
is to be reduced to a minimum. 

Use large, smooth fillets. 


Deflection of solid round steel shafting 


A shaft may be sufficiently strong with respect to 
stresses in bending and torsion and still not have 
adequate stiffness. Stiffness of a steel shaft can be 
changed only by changing its moment of inertia, 
except in the case of transverse deflection, by alter- 
ing the location of bearings. 


Transverse deflection 


A shaft which bends too much can be the cause of 
excessive vibration, breaking of arms in double arm 
sheaves and pulleys, fracturing of steel webs in 
double web pulleys, excessive wear of toothed 
gearing and chain drives, decreased life of plain and 
anti-friction bearings. Fatiguing and breaking of 
the shaft may also occur. 

Transverse deflection (bending), insofar as the 
common types of power transmission lineshafts are 
concerned, is usually restricted to 0.010” per foot 
(0.00083” per inch) of distance from the centre of 
either bearing to the point of maximum deflection. 

Double arm V-belt sheaves, and double arm 
transmission and belt conveyor pulleys, when fitted 
tightly on a shaft, have an appreciable stiffening 
effect on the shaft. For such cases we suggest 
increasing the allowable deflection of the shaft from 
0.00083” per inch to 0.0012” per inch of distance 
from the centre of the nearer bearing to the centre 
of the nearer arms or web. 

The amount of bending permissible in shafts 
varies greatly with the type of machine and is 
usually determined by the experience of the manu- 
facturer of the particular equipment. 

Machine tools, and other machinery, requiring 
very rigid construction in order to maintain a high 
degree of accuracy, need more rigid shafts than 
would be obtained by the previously stated values 
of the allowable deflection. 
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Some kinds of machinery, operating at medium 
and high speed, require a degree of shaft stiffness 
which will prevent a critical speed being too close 
to the running speed. 

Shafts supporting cut tooth gearing should be 
quite rigid, and, according to some authorities, their 
relative deflection at the mesh should not exceed a 
total of 0.005 inches. Other designers determine the 
stiffness by limiting the relative slope of the two 
shafts, carrying spur, helical and bevel gears, to 
0.0005 inches per inch of face, at the mesh. 


Torsional deflection 


A shaft may be strong enough to transmit the 
torque without failing, but may be too elastic or 
flexible to drive machinery where uniformity of 
motion is required. This could apply to long power 
transmission shafts, and machine tool shafts and 
spindles. 

General power transmission and machinery shafts 
are usually considered sufficiently rigid, torsionally, 
if the angle of twist does not exceed 1° in a length 
of 20 diameters. For this angle of twist and 
G = 11,500,000, (S,) maz. is 5018 psi for all diameters 
of solid round shafts. 

Shafts and spindles for machine tools and other 
precision machines need much greater rigidity than 
is given by this rule and require special considera- 
tion by the designer. 

The formula for determining the angle of twist 
« (in degrees) for a solid steel shaft is: 


_ 583.61! 
DAG 


degrees. 


Torsional moment, ins. Ibs. 
Length of shaft in ins. 

= Diam. solid shaft, ins. 

= 11,500,000 for steel 


Notice that low carbon shafting has the same 
degree of rigidity (in bending and torsion), for any 
given diameter, as the highest strength alloy steel 
shafting. Consequently, it is frequently found that a 
shaft selected on the basis of rigidity is of such size 
that the low and medium carbon steels have more 
than sufficient strength. 


Critical speed of a rotating shaft 


No matter how exactingly the shaft and its rotat- 
ting parts are balanced, it is impossible to avoid 
having the centres of gravity of the various parts 
offset slightly from the normal axis of rotation. 

Consequently, at some speed, known as the 
critical speed, the shaft and its rotating parts will 
vibrate at a maximum amplitude, due to resonance. 
This critical speed of the shaft assembly is the 
speed at which its revolutions per second and the 
natural frequency of vibration of the shaft coincide. 

The particular speed or speeds at which these 
abnormal vibrations occur, depend on the length of 
the shaft between bearings, diameter or diameters 
of the shaft, kind of bearings and the locations and 
sizes of the rotating loads. 
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Shafting design continued 


Mechanical Properties of Round Steel Bars 





Bc : Section Modulus Moment of Inertia 
Shaft Weight Area of 


Diam. Per Shaft Ds : 
D | Inch D2 cay | Bending 
Inches Pounds Sq. Ins. 


| 
| 
| 
| 





Torsion | Bending Torsion 





0.307 : 0.0240 

0.442 : 0.0414 | 0.0828 

0.601 .67 0.0658 | 0.1315 E 

0.690 82 0.0809 0.1618 0.0379 

0.785 f 0.0982 | 0.1963 0.0491 

0.994 42 0.1398 0.2796 0.0786 

1.108 .675 0.1644 0.3288 0.0976 

1.227 95: 0.1917 0.3835 0.1198 

1.485 é 0.2552 0.5104 0.1755 

1.623 | 2.97 0.2916 0.5832 0.2096 

1.767 3.375 0.3313 0.6627 0.2485 E 
2.074 2 0.4213 0.8425 0.3423 0.6846 
2.237 805 0.4718 0.9435 0.3981 0.7961 
2.405 5.35 0.5262 | 1.052 0.4604 0.9208 
2.761 502 | 0.6471 — | 1.294 0.6067 | 1.213 
2.948 ) kn 0.7140 | 1.428 6917 | 1.384 
3.142 | : | 0.7854 | 1.571 .78: | 1.571 
3.547 f 0.9421 | 1.884 : 2.002 
3.758 AT | 1.028 2.055 Efe, 2.248 
3.976 a 1.118 2.236 2 2.516 
4.430 3. 1.315 2.630 562 3.124 
4.666 ; 1.422 2.844 RK 3.466 
4.909 5.62 1.534 3.068 .918 3.835 
5.412 fh 1.776 3.552 33 4.661 
5.673 F } 1.906 } 3.811 2 Ly 
5.940 20. 2.042 | 4.084 : 5.615 
6.492 23.4 2.33: 4.666 3.35 6.707 
6.777 5.35 | , 4.977 3.655 | 7.310 
7.069 27. 2.65 | 5.301 | 3. | 7.952 
8.296 34.3: 3. | 6.740 5.477 10.95 
9.281 .62 3. 7.976 .85 13.71 
9.621 2. 2 8.419 rf 14.73 
11.04 i fe 5: 10.35 | k | 19.41 
12.18 .05 5.99: 11.99 : 23.60 
12.57 . 28: 12.57 YB 25.13 
14.19 76. | e 15.07 | 32.03 
15.47 Be as 17.16 .0: 38.07 
15.90 12 : 17.89 20.13 40.26 
17.72 72 i 21.04 49.98 
19.15 20. | f | 23.63 ; 58.35 
19.64 25. 2 24.54 ; 61.36 
21.65 & 3 | 28.41 =f 74.58 
23.22 E 5. 31.57 d 85.82 
23.76 . | mx 32.67 | J 89.84 
25.97 E : | 37.33 |. 38: 107.3 
27.69 i | 55 41.10 ‘ 122.0 
28.27 R : 42.41 hy 127.2 
30.68 - mi | 47.94 : 149.8 
32.55 266. 26. 52.38 Me 168.6 
33.18 : 26. 53.92 .62 175.2 
35.78 307.5 30. 60.39 | i 203.8 
37.80 Kh 32. 65.56 3: 227.4 
38.48 343. | 33.67 67.35 t 235.7 
41.28 381. 373 74.82 | 35. 2712 
44.18 d 42 82.83 Osc 310.6 
47.17 De : : 4 354.2 
50.27 512. 50.27 B E 402.1 
53.46 561.5 55.1: i J 454.8 
56.75 : | j 20. 5 512.5 
60.13 K 5.77 ‘ 2 575.5 
63.62 y 3. 322. 644.1 
67.20 : ; 55. 359. 718.7 
70.88 57. a 399. 799.6 
74.66 x . E 3. 887.2 
78.54 | : J f 981.7 
82.52 r é 541. 1084 
86.59 f j 596. 1193 
90.76 3 243. Ds 1311 
95.03 b 5 , 1437 
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Diameter selection charts for combined torsion and bending 
solid round steel shafting 


Chart 1—'%,” to 3” 


Bending moments (KmM) in thousands of inch-pounds 
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Troublesome vibrations may occur at speeds 
much lower than the critical. Consequently, a shaft 
and its parts should be very carefully balanced 
dynamically when it is necessary to operate close 
to its calculated critical speed. Also, supports for 
bearings must have sufficient mass and rigidity for 
the particular job if the amplitude of the vibration 
is to be small and not destructive or objectionable. 

Short rigid plain bearings, anti-friction bearings 
and all self-aligning bearings are considered as 
supports only for a shaft, whereas long well fitted 
rigid plain bearings add stiffness to a shaft and may 
be assumed as fixed type bearings. This is an im- 
portant point which has to be decided before using 
critical speed formulae. 

A rotating shaft generally has more than one 
critical speed, but, for the general run of machinery 
it is usual to design shafting so that the running 
speed is not greater than 70% of the first critical 
speed. 

If the operating speed of a particular shaft is too 
close to its critical speed the shaft requires greater 
stiffness which can only be accomplished by increas- 
ing its moment of inertia or by moving the bearings 
closer to the loads. 

Changing the grade, or strength, or hardness, of 
the steel in a shaft has no appreciable effect on its 
critical speed or stiffness. 

The subject of critical speeds is too involved to 
be completely covered in this catalogue and we 
refer you to the several handbooks which contain 
information and formulae for solving some of the 
more common problems of this type. * 
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Chart 2—2!%,_”’ 
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Bending moments (KmM) in thousands of inch-pounds 
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Chart 3—614” to 11” 


Bending moments (KmM) in thousands of inch-pounds 
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Charts 1, 2 and 3 are based on the ASME Code using 
6,000 psi shearing stress in the outer fibers. Multiply 
each moment by its proper service factor (see Table 1) 
before using the charts. 

When necessary to use shafting made from steel for 
which the permissible shearing stress is other than 6,000 
psi, find a shaft diameter in the chart and multiply it by 
the factor, selected from Table 2, which corresponds 
with the grade of steel being considered. 

Shafts should also be checked for rigidity. 





This is the “Ropex’’, a recently developed machine used as a moveable collector applying the rope belt principle. 


Fluid motors are flexible, sophisticated 


The formulae looks frightening says author, but don’t let it deter you 


Frank H. Rosseau 


In essence, a hydraulic pump is an energy con- 
verter, converting an applied torque to a fluid pressure. 
As with most energy converters, the process is reversi- 
ble; we can reverse the energy conversion by driving 
the unit with hydraulic fluid under pressure and con- 
verting this pressure into torque. We will then have a 
hydraulic or fluid motor. A water turbine is, of course, 
a type of fluid motor; it operates with a low water pres- 
sure and a high rate of flow to convert this type of 
energy into torque which can drive such things as elec- 
trical generators. The word fluid motor is usually 
reserved for energy converters which operate at higher 
pressures, and in a closed system where the fluid is 
recirculated. 

There are three predominant types of fluid motors 
in use at the present time: gear, vane, piston, in the 
order of their efficiency. The efficiency of gear and 
vane type fluid motors runs from 75 to 90%; the effi- 
ciency of piston type fluid motors generally lies be- 


There is a growing interest in the hydraulic 
motor. Designers are now producing sophisti- 
cated machines which are possible only because 
of the extreme flexibility and ease of control of 
the fluid rotary drive. 

Many hydraulic users, familiar with the ap- 
plication of cylinders for reciprocating motion, 
are baffled by the rotary drive; this is not be- 
cause hydraulic motor application is difficult or 
complicated, but rather because it is unfamiliar. 
The following information is meant to be an 
introduction to the subject. Don’t let the 
formulae frighten you away: like all basic 
formulae, they are very simple, easy to under- 
stand and to apply. 





tween 90 and 96%. Gear type fluid motors can gen- 
erally be used up to about 1,000 psi, vane type up to 
about 2,000 psi, and piston type up to about 5,000 psi. 

Of the above fluid motors, gear and vane motors 
are Constant volume types, while piston fluid motors 
are available in either constant volume or variable 
volume types: of this, more later. 

The pertinent formulae are as follows: 


where T = torque, in inch-lbs 

p = pressure, in psi 

d = displacement, in cu. in. 
per revolution 

N = rpm 

f = rate of flow, in 
cu. in./min. 

E = volumetric efficiency ex- 
pressed as a decimal 


H.P. —= ————_ 
63025 


H.P. = horsepower 


Consider the foregoing formulae and you will note 
the following points: 

1. In a constant displacement fluid motor, the 
torque is directly proportional to the pressure, and the 
speed is directly proportional to the rate of flow. These 
are linear relations, and a variation in one does not 
affect the other. 

2. If we keep the pressure constant, we can apply a 
constant torque, varying the speed by controlling the 
rate of flow. Conversely, we can maintain a constant 
speed with a constant rate of flow, and vary the torque 
by varying the applied pressure. 

3. We have already established that at constant 
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hydraulic pressure, the torque is constant over the speed 
range. It follows that under these conditions, the horse- 
power is directly proportional to the speed: constant 
torque, variable horsepower. 

4. A constant horsepower drive requires that the 
torque go down as the speed goes up. This would hap- 
pen if the displacement ‘“‘d” were varied, as in a varia- 
ble displacement motor, while “f” is kept constant. 
Note that the torque is directly proportional to dis- 
placement, and the speed is inversely proportional to 
displacement. Thus with a constant pressure and rate 
of flow, as the displacement of the fluid motor is re- 
duced, the torque is decreased and the speed is increased 
so that the horsepower is kept constant. 


Motor types available 


Gear-type and vane-type fluid motors are available 
at the present time only as constant-displacement units. 
However, as mentioned before, piston-type fluid motors 
are available both as constant-displacement or variable- 
displacement. The variable-displacement feature is 
accomplished generally by reducing the stroke of the 
piston, and provides a much more flexible power 
source. 

In fluid motor control, the only variable which is 
not independently and separately controllable is volu- 
metric efficiency. 

Since internal leakage will increase as pressure in- 
creases, efficiency will decrease. The figures that were 
given earlier in this write-up for efficiency were the 
rated efficiencies of the units at their maximum operat- 
ing pressures. There are gear motors which will oper- 
ate at approximately 80% efficiency at 1,000 psi, there 
are also piston fluid motors which will operate at 96% 
at 5,000 psi, but if these piston fluid motors were to 
be operated at 1,000 psi, the efficiency would probably 
be in the order of 98 to 99%. 

In order to understand fluid motor flexibility, let 
us take a theoretical application in which we deliver a 
constant but substantial flow to a constant-displacement 
fluid motor, set the pressure relief valve at say 100 psi, 
and we find we will obtain a relatively low torque at 
high speed. As we increase the setting of the relief 
valve toward the maximum system design pressure, the 
torque will increase linearly with the pressure. If we 
set our relief valve at the maximum system pressure, 
and vary the rate of flow delivered to the fluid motor, 
the speed of the fluid motor will vary as a linear func- 
tion of the rate of flow. The ultimate in controllability 
is reached when we use a variable-displacement pump 
driving a variable-displacement motor. 


| | 
100% rated pressure 
| 


| | 
1 
75% rated pressure 
| 
| | 
50% rated pressure 
| | 


| 
25% rated pressure 
T T 
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One more illustration will help to understand fluid 
motor operation. Pressure will only be developed in a 
system if there is resistance to flow. The torque actu- 
ally developed will be proportional to the applied 
hydraulic pressure, but the applied pressure will only be 
that which is required to do the work. We might have 
a source of pressure at 2,000 psi maximum, but if the 
motor is not working very hard, the pressure in the 
system might only be 500 psi. Suddenly the load on 
the motor is doubled: then the pressure will go up to 
1,000 psi in order to provide the needed torque. The 
maximum available pressure in any system is deter- 
mined by the relief valve setting; this should be the 
pressure needed to provide the highest torque to be 
delivered, usually the starting torque, since static fric- 
tion is greater than dynamic friction, and it is easier 
to keep a machine rolling than to start it up, provided 
no work is done. 


It is always a difficult design problem to provide a 
controllable torque at low speeds. In this respect, fluid 
motors have more satisfactory characteristics than all 
other types of rotary drives. Reference to the curves 
will indicate that the torque-speed characteristic of the 
type of fluid motors used as a reference is pretty well 
constant from 100 rpm up to the maximum rpm. 
However, below 100 rpm, the curve drops off to 
approximately 70% at 0 rpm. This, of course, is the 
starting or stalled torque. Some makes of fluid motors 
often have poor characteristics below 300 to 400 rpm. 
This is due to a drop-off in efficiency at these low 
speeds, due to internal leakage. For most economical 
use, fluid motors should be used at speeds approaching 
their maximum rated speeds, and at pressures approach- 
ing their maximum rated pressures. * 


Pump displ. adjustment: Motor displ. adjustment: 
zero to maximum. Motor max. to min. Pump 
constant at maximum _|_—sconstant at maximum 
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Large double helical gear is shown being cut on a hobbing machine. Notice the gap in the centre of the gear face. 


Let’s not feud over helical gearing 


Which is best—single or double helical gearing? The advantages of both 
types of gearing are discussed, with recommendations for their use 


F. R. Bichard, P.Eng. 


While both single helical and double helical gears have 
many similar design characteristics, each has features 
which are different and which should be considered 
when applying these gear forms to the mechanical 
transmission of power. 


With helical gearing the teeth mesh gradually and 
at no period is the full width of any tooth completely 
engaged, This gradual engagement and release of the 
teeth on a well-designed helical gear of sufficient width 
eliminates much of the shock when in operation. 


Description of gears 


Single helical gears are generally produced with 
the teeth having a helix angle of 7 deg to 15 deg. The 
teeth run the full width of the gear. The wider the face 
relative to the pitch of the gear, the less the helix angle 
need be to ensure smooth continuous action. Double 
helical gears have teeth with opposed helices, usually 
with a 23 deg helix angle. However, for high speed 
drives, double helical gears with considerably greater 
helix angles have been used. 


Double helical gears may be produced with or with- 
out a gap between the two helices. The width of the gap 
is determined by the pitch and diameter of the hob 
used in the cutting of the gears, When produced with 





Mr. Bichard is the Development Engineer with Ham- 
ilton Gear and Machine Company Ltd., Toronto. 
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continuous teeth (often referred to as “herringbone” 
gears) the two opposed helices meet and are joined at 
the apex (see fig. 2). Gears of this type are cut by a 
planer generating process with the helices usually 22! 
deg to 30 deg. These are produced on gear cutting ma- 
chines having fixed ways, and therefore gears produced 
by this method are limited to helix angle dictated by 
the machine. 

Double helical gears with gap at centre of face and 
single helical gears can be produced by the hobbing 
process, which has inherent characteristics for accuracy. 
Using ground, formed hobs with continuous rotary 
cutting action, along with continuous rotation in index- 
ing and generation of the teeth, results in gears having 
the lowest tooth to tooth inaccuracies. With the hob- 
bing process, helix angles may be infinite in number. 
This allows flexibility in the establishing of gear ratios 
on fixed centres. 


The age-old argument of single versus double 
helical gears rears its head at regular intervals. 
It is one of those discussions in which students 
of gearing design and application love to get 
involved. 


Obviously there are advantages and disad- 
vantages to both these types of gearing, Our 
author discusses these at length, and then adds 
recommendations for the proper application of 
both the single and double styles. 
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Single helical gearing 





Single helical gears could also be cut by this method, 
though maximum face width would be limited to ap- 
proximately half the maximum face width of a double 
helical gear produced on these machines. Some planer 
generating gear cutting machines have indexing cycles, 
and all have reciprocating movements which tend to- 
ward greater tooth to tooth inaccuracies. 

In modern gearing, the gear blanks are usually 
heat-treated, before cutting, to a hardness which can 
be handled by the gear cutting process being used. 
The hobbing process permits gears of greater hardness 
to be cut and due to the accuracy obtainable with this 
method, higher pitch line velocities may be utilized. 

Horsepower capacities of gearing, under American 
Gear Manufacturers Association Standards, is generally 
determined by the “durability” or “wear” capacity of 
the pair of mating gears, and is the product of the face 
width factor, the ratio and hardness of pinion and gear 
factor, and the pinion pitch diameter and speed factor. 


Single helical application 


Single helical gears have many features which are 
highly desirable for industrial gear units. All shafts 
may be held against axial movement, and endwise posi- 
tioning of gears and pinions can be to the widest toler- 
ance without affecting the distribution of load across 
the gear face. This is of great help in the field as gear 
and pinion assemblies may easily be put into place with- 
out having to line up respective trains of gears. In most 
cases it is only necessary to ensure that bearings are 
not preloaded when tightening the capscrews on hous- 
ing sideplates. Thrust loads occasioned by the helix 
angle on single helical gears are of a iower magnitude, 
being about 12% of the tangential gear load for 7 deg 
helix angle and about 26% for 15 deg helix angle. 
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A gear box with continuous tooth double helical gears. 


On countershafts, where a single helical pinion and 
single helical gear are side by side (see fig 1), the hand 
of the helices of both pinion and gear should be the 
same. The thrusts from the two sets of gears would 
then oppose each other and subtract; however, thrust 
couples add, except where gear trains fold back on 
themselves, in which case they subtract. Generally the 
loading due to the thrust couples, where span between 
bearings is reasonable, does not impose a proportion- 
ally high radial loading on the bearings. 

Since it is understood that thrust will be present, 
bearings must be selected to accommodate both radial 
and thrust loads. Any external thrust which may be 
imposed on the shafts, if of such magnitude so as to 
move the pinion or gear endwise, would not affect the 
contact across the gear face. Single helical gears have 
no “gap” and therefore 100% of the gear face is avail- 
able for loading carrying capacity. 
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Helical gearing continued 


Triple reduction spiral bevel and single helical gear unit, 


Double helical applications 


In the design of gear units with one or more sets 
of double helical gears, the low speed gear and shaft 
at which the greatest torque is transmitted should be 
held against axial movement and the pinion or further 
sets of gears which are used in conjunction should be 
free to float, to ensure that the load on each set of gears 
may be equally distributed on both helices. As theor- 
etically no axial thrust loads are involved, the bearings 
are selected on the basis of radial loading only. If end 
float is restricted, or if external thrust is such as to 
prevent the set or sets of gears from floating to their 
respective running positions by even a few thousandths, 
the tangential gear tooth load would then be imposed 
on one half of the gear face, unit pressures would be 
doubled resulting possibly in an overload condition, 
and a thrust load of about 42% of the tangential gear 
load (based on 23 deg helix angle) would be imposed on 
bearings which were selected for radial loading only. 
For high speed gear units, where speeds are approach- 
ing the limit for antifriction bearings or where plain 
bearings are employed, or for gear units under “re- 
versing service”, the hobbed double helical gear should 
be strongly considered. 


Combination applications 


When employing other types of gearing in conjunc- 
tion with double helical or single helical gearing, such 
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205 hp at 1,750 rpm input. The ratio is 60.2 to 1. 


as combining with spiral bevel or worm gearing, where 
close endwise positioning of these is important, the 
single helical gear is of great value, Endwise adjust- 
ment can be made to suit the spiral bevel or worm 
gearing with the assurance that any endwise movement 
of the single helical pinion will not be detrimental and 
that contact across the entire face of the single helical 
gear set will be maintained. 


To sum up, the hobbed single helical gear has a 
greater load carrying capacity where total face widths 
and hardness are alike than that of the hobbed double 
helical gear with gap in centre of face. While thrust 
loads are present with single helical gears, the thrust 
imposed on bearings at normal speed can generally be 
taken care of, due to the lower helix angle, by anti- 
friction bearings. Endwise positioning of single helical 
gears is not critical and lends itself for ease of mainte- 
nance in the field, the use of single helical gears in con- 
junction with gears requiring clock endwise positioning 
make for ease of adjustment. 

Hobbed, double helical gears for high speed drives 
where bearing limitations are encountered or for revers- 
ing drives have features which are desirable. For high 
speed units where antifriction bearing limitations are 
not encountered, single helical gears are very satisfac- 
tory. Double helical gears with continuous teeth have 
the same mounting aspects as double helical gears 
with gap. * 
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Workman tightens bolts on 18E gearflex coupling unit. 


Gear type couplings, 


The Gear Products Division of Dominion Engineer- 
ing Company Limited made shipment recently of three 
Number 18 “E” Gearflex Couplings (as_ illustrated). 

These couplings are the largest of this type ever to 
be manufactured in Canada, They will be installed at 
Dominion Foundries and Steel Company, Hamilton, on 
their new United Engineering Hot Strip Mill and will 
connect three 4,500 horsepower Canadian General 
Electric Motors to the mill pinion stands. Each coupling 
weighs 10,600 pounds, is 37 inches long and 50 inches 
in diameter over the flanges. Their designed load capac- 
ity is 12,000 horsepower at 100 rpm or 7,563,000 inch- 
pounds torque. 

Dominion gearflex couplings are one of several gear 
type couplings used in industry today. Gear type coup- 
lings are inherently suitable for heavy duty service and 
for this reason, are almost universally adopted by the 
steel industry. 

Gear type couplings consist of a floating sleeve and 
two identical hubs, each mounted on the shafts to be 
connected. Normally the sleeve is made in two halves, 
bolted together to facilitate installation and alignment. 
All parts are made of steel castings or forgings and 
machined to close tolerances. External teeth are cut in 
the circumference of the hubs which engage with in- 
ternal teeth cut in the inner circumference of the 
sleeves. It is the relationship between the internal and 
external teeth that provides the rocking and sliding 
motion of flexibility. Gear type couplings are lubricated 
and seals ensure flexibility but prevent leakage between 
sleeve and hub. Figure 2 shows details of a typical gear 
type coupling. 

Any flexible coupling must serve three definite 
functions. 

1. Couple shafts for mechanical power transmission 
transferring torque from one shaft to another, 
with constant velocity. 

. Accommodate all types of misalignment (axial 
and/or offset) between shafts without introducing 
abnormal stresses and loads on the connected 
equipment and without loss of power. 
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The cutaway view displays a typical gear type coupling. 


tough as they come 


3. Accommodate end or axial movement of the 
coupled shafts preventing each shaft from exert- 
ing thrust on the other, and allowing each to 
rotate in its normal axial position. 

The three basic methods employed in flexible coup- 
lings to accommodate misalignment are: (1) The use of 
component parts which fit together loosely. Chain coup- 
lings are of this type. (2) The use of component parts 
which are flexible or resilient. Steel disc or grid, steel 
and rubber pin or bushing couplings are of this type. 
(3) The use of component parts which slide with respect 
to each other. Gear couplings are of this type. 

Couplings with sliding members meet the three 
flexible coupling functions more completely than the 
other two types. Couplings with loose fitting elements 
do not transmit torque uniformly, can create abnormal 
strains in the connected shafts and are limited in the 
amount of allowable end float. Couplings with flexible 
or resilient elements require a force of flexure. Conse- 
quently, power is used and stresses and thrusts are 
transmitted to the connected equipment. The amount 
of end float is also limited unless special provision is 
made. 

In addition to meeting all the basic requirements of 
a flexible coupling, the gear type offers further advan- 
tages. 

1. Higher loading carrying capacity for a given 

shaft size. 

2. Long trouble-free life because of this built-in 
capacity. 

. Accurate 
service. 

4. Absence of wearing parts not subject to sudden 
failure. 

Gear type couplings are the most universally used 
coupling and are found in any industry and on almost 
every type of drive. As has been indicated, they are 
particularly well suited for the more rugged heavy-duty 
continuous service characteristic of the steel, pulp and 
paper, chemical, mining, refinery and materials handling. 
industries. * 


dynamic balancing for high-speed 
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All-Canadian design 


The job: 
moving 


a lake 


1. One of two hydraulic dredges. The cutter can be seen on extreme left. 


For more than four years two 36-in. hydraulic dredges have been chewing 
away at overburden. Here are details of the heavy-duty clutch on the job. 


Norman P. Proehl 


Moving a lake and its millions of tons of silt 
and rock overburden a distance of six miles, to 
permit open-pit mining operations in the cleared 
area, calls for plenty of power and specialized 
equipment. It also presents some special problems. 
Application of a Canadian designed automatic 
clutch to the power drive on the hydraulic dredges 
solved one of the toughest problems faced on this 
particular job. This article tells how it was done. 


Late in 1953 the job of removing approximately 165,- 
000,000 cubic yards of overburden from a lake over- 
lying an iron ore deposit was initiated. This deposit, 
located near Atikokan, Ont., is owned by Caland Ore 
Company Limited of Atikokan. The job was contracted 
to Construction Aggregates Corporation of Chicago, 
Ill, The nature of the material to be moved dictated a 
hydraulic removal method. 

By May of 1955 plant capable of accomplishing 
this job had been designed, obtained and erected by 
Construction Aggregates Corporation. Since then two 
36-in. hydraulic dredges and their allied equipment 
have been working to capacity on the job. 


Basic Procedure 


The hydraulic dredges loosen the worthless over- 
burden of clay and rocks, and feed the sludge (slurry) 
to a pipeline which has a 36-in. diameter at the dredge. 
There is a duplicate set of equipment and piping for 
each dredge. A 10,000-hp electric motor-driven pump 
forces this slurry through the floating pipe to shore, 
where a second 10,000-hp pump moves the slurry 
through a 42-in. pipe, up and over the hill, for a total 
lift of some 600 feet. A third 10,000-hp pump takes 
over here and delivers the fast moving slurry through 
the pipelines (the two run parallel through the bush- 
land) a distance of 4% miles, where the effluent is 
dumped into a valley area. 

The immensity of the job can be gleaned when one 


realizes that a total of 65,000 Igpm of slurry pour 


through each of the two pipelines, and this has been 
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going on for four years. In addition, each line disgorges 
approximately 3,600 cubic yards per hour of solids 
which have been carried in suspension in the slurry. 


Hydraulic Dredge Arrangement 


An inherent part of a hydraulic dredge such as is 
used on this type of job is a cutter. This cutter revolves 
constantly while the dredge is working, stirring up the 
silt, clay, sand or gravel being dug so that its mixture 
with water will form a slurry that can be pumped and 
transported by pipeline. Since the cutter always works 
under water it normally is powered by means of a drive- 
shaft coupled to a driving unit which is above water 
level. 

This is not always the case, as dredges have been 
designed with a submersible electric motor driving the 
cutter. The standard design calls for a prime mover to 
be mounted on the upper end of the dredge ladder. 
This prime mover transmits power to the cutter through 
a reduction gear and a driveshaft. (See Figure 2.) 

If the character of the material to be dredged is 
suitable, that is, uniform and consistent, a direct drive 
between the cutter and its power source would be fine. 
However, on this job the character of the material 
varies from silt, to boulders that are too large for the 
dredge to handle, Also the lake bottom is cleaned to 
bedrock. Should the cutter suddenly engage bedrock 
or an enormous imbedded boulder then something must 
give. Usually the cutter driveshaft or the cutter break. 

Initially, the cutter drives on these dredges were 
directly connected through a standard flexible coupling. 
It was found that the cutter shafts would not stand up 
with this arrangement and the shaft broke. When such 
occurred an expensive shutdown and repair job result- 
ed. For this reason, a relief arrangement between the 
cutter and its power source was deemed necessary, and 
a heavy-duty automatic clutch appeared to be the 
logical answer. 

The drive was therefore remodeled to utilize a 
BLM clutch. This clutch is manufactured by the BLM 
Automatic Clutch Corporation of Canada Limited. 
Figure 2 shows the clutch mounted between the cutter 
drive motor and the reduction gear box. Figure 3 shows 
the motor, clutch and gear box when the cutter has 
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been lowered to a depth under water. Such an angle 
is a normal working one for this arrangement since the 
digging depth of the dredges is 50 feet. 

The cutter drives of the two 36-in. dredges as we 
have them set up now are powered by a-c electric mo- 
tors of 1,000 hp. The motors are 2,300 v, 234 amps, 
60 cycle, 3 phase with a speed of 600-300 rpm. Power 
is transmitted to a reduction gear through a type L size 
30 BLM automatic clutch. The clutch is set to slip 
at a horse power slightly above that of the motor output 
and well below that of the breaking point of the cutter 
or cutter driveshaft. The high speed side of the reduc- 
tion gear is that of the motor and at a full motor speed 
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2. Clutch (centre) mounted between motor and gearbox. 
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of 600 rpm the low speed side of the reduction gear is 
19 rpm, From the low speed side of the reduction gear, 
power is transmitted through a 14-in.-diameter flanged 
and jaw coupled shaft to the cutter which is 72 feet 
from the reduction gear. 


The BLM Clutch 


The BLM is an automatic centrifugal-type clutch. 
It is unique for its simplicity. The drive (inner) portion 
is fixed to the drive motor shaft. A number of driving 
blocks, all of identical weight, are assembled so that in 
rotation, all of the blocks move uniformly outward. (See 
Figure 5) 

The centrifugal force developed by this outward 
movement of the blocks is transmitted through asbestos 
friction linings riding against the driven rim. This rim, 
in turn, is fastened to the gear reducer input shaft. 

In this particular application in the dredges, the 
unit is normally started unloaded and the clutch serves 
only to limit overloading of the drive motor. However, 
where a unit must be started with a part or full load, 
the clutch permits the motor to reach a higher rpm 
before loading. This makes available the more favorable 
torque at higher speeds characteristic of the motor, for 
acceleration purposes. 

We have found that normal servicing of the BLM 
clutch is quite feasible in the field, usually without dis- 
turbing the shaft alignment. Removal of the driven 
rim, accomplished simply by removing the retainer 
bolts, provides access to the mechanism and linings for 
service or replacement, as required. 

The linings, not being bonded or riveted to any 
metal parts, can be removed and replaced without fur- 
ther disassembly. Good preventive procedures normally 
schedule this as a routine operation after a set number 
of working hours, depending upon the particular appli- 
cation. 

In addition to hydraulic dredging operations such 
as described, this type of automatic clutch has found 
application in the pulp and paper industry, in mines, 
construction, railroads and chemical industries. It is 
ideally suited as a means of applying power from a 
prime mover to its load in such a way that the prime 
mover is not overloaded beyond its capacity either dur- 
ing the starting period or the actual running time. 





Mr. N. P. Proehl is the Project Superintendent at 
Atikokan, Ont., for Construction Aggregates, Chicago. 


Dianna 


3. Deep-digging in action. This is a normal work angle. 
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Exclusive DE} Feature 


The three common stresses of dowel pins 


A bit more knowledge of these simple items used in mechanical power 


transmission equipment would result in weight, cost and labor savings 


In the design of mechanical power transmis- 
sion equipment dowel pins are widely used 
for aligning (positioning) two mating parts, 
locking against turning (as hinge pivots) and 
for joining. Usually, their dimensions are not 
important, except when they are carrying 
load, in which event they must be checked 
for strength. This article gives a simple 
method of calculation for the most common 
cases. 


Among the various types of dowel pin (straight 
cylindrical, grooved, cylindrical, tapered, tubular, 
etc.) consider the simplest design, viz, the full, 
smooth cylindrical one. The others are calculated 
similarly, taking into account, of course, their 
peculiar characteristics. 

Incidentally, it is a pity that machine designers 
do not make more use of tubular or hollow pins. 


P = 110 |b. 





Federico Strasser 


The judicious use of short pieces of tubing or drawn 
shells, instead of full pins, results in savings in 
weight, cost and labor. 

The calculation of a dowel pin takes into account 
three different kinds of stress; shear, bending and 
compression. The correct pin diameter is, of course, 
the one that satisfies all three conditions. 


Shear strength. 


Taking the common case of a handle (Fig. 1) or a 
wheel (Fig. 2), the diameter (d) of the pin is 
calculated as follows: 

The bending moment is given by the formula:— 


where P = applied load (in this case, 110 lb.) 
and 7 = distance (in this case, 6 in.) 
Consequently WZ = 110 X 6 = 660 lb-in. 

This moment must be resisted by the pin shears 
R at a distance of r = 0.7 in. from the centre. 
Therefore: 
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R= 


Making the pin from a good grade drill rod and 
taking a convenient safety factor, the maximum 
allowable stress ‘‘s’’ for the pin is about 11,000 psi. 
The cross-sectional area of the pin is therefore: 

A= = = — = 0.0427 sq. in. ... (4) 
Ss 11,000 
This corresponds to a pin diameter of 0.233 in. 

In every case, there is a certain minimum propor- 
tion between pin diameter ‘‘d’’ and shaft diameter 
““D” (see Fig. 3). Experience shows that this ratio 
should be 44 or more. If the forces to be transmitted 
require a pin of larger diameter than that given by 
the above ratio, it is advisable to use two pins, one 
on each side of the wheel (Fig. 4). 

Besides, the pin should be at a minimum distance 
from the shaft end (see Fig. 3) of a 2 1.5 D. 

In Fig. 5 are shown the best practical minimum 
proportions for the wheel-hub, if made from steel. 

As shown in the above examples, a pin, if properly 
fitted, is subjected only to shear strain and precisely 
only at the junction of the surfaces of the wheel and 
the shaft, i.e. the two parts being held by the dowel 
pin. There are cases, however, where the pin is 
either accidentally (through wear) or intentionally 
loose in one of the components. It is then subjected 
also to additional bending and compressive strains. 
Such is the case with an eye and clevis set (Fig. 6). 


Bending strength. 


According to Fig. 6, the bending moment is com- 
puted on the assumption that the pin is a simple 
beam, freely supported at the center of the clevis 
arms, with a concentrated load at the centre of the 
pin. 
Consequently the bending moment is 
M, = Pi 
4 
Since the section modulus for a round pin is 
about Z = 0.1 d’ (6) 
and the unit bending stress f is calculated by the 
formula: 


Practical data for f is 5700 to 8500 psi for cyclic 
loads; 7,000 to 14,000 psi for variable loads. 
Compressive strength 


This check is quite simple. The total load P is 


divided by the projected bearing area (d X a in 
Fig. 6) and the unit pressure stress ‘‘p’’ obtained :— 


Allowable ‘‘p”’ values are: 

1500 to 2500 psi for joints subjected to continuous 
rotation or oscillation. 

4000 to 8000 psi if surface only carry the load. 


A practical example. 


In the case presented in Fig. 6, the actual values 
are as follows: 
P = 550 lb, 

1 = 0.9375 in. 


ad ='0:625' in., b = 05125 mz 


(1) Shear strength check. 


sea 

A= a eee 0.025 sq. in. 
Ss 11,000 

d = 0.318 in. 


(2) Bending strength check. 
_ Pl _ 550 X 0.9375 
+ ~ 
0.1 d? = 0.1 X .318? = 0.1 X .032 = .0032 in.* 
129 


ae 43,200 psi. 


This bending stress is too great. To find the correct 
diameter, use formula (8) and then check the 
compressive strength again. It may be necessary 
to repeat this process a number of times to come up 
with a satisfactory solution. * 


= 129 Ib. in. 
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The drive provides output speed over a range up to 9:1. 


If you smoke Canadian or American cigarettes, 
chances are that the machine which made them was 
driven by a variable speed control unit. In recent 
years, the major tobacco companies have converted 
their cigarette making machines to electronic speed 
control. The feed rate is accurately regulated to improve 
cigarette quality and uniformity. 

Blended and shredded cigarette tobacco is fed by 
means of a conveyor belt on to the centre of an endless 
piece of white cigarette paper, just wide enough to 
form a cigarette of the correct diameter when properly 
rolled. This cigarette paper feeds along another con- 
veyor where mechanical fingers roll it into a long 
continuous cigarette stick. This stick is then sliced off 
to form cigarettes of the proper length. 


The control problem 


To get just the right amount of tobacco on the 
paper is a ticklish proposition. If there is not quite 
enough, the cigarettes are loosely packed, the rejection 
rate high and the public complains. If there is too much 
tobacco, the cigarettes are too large — they won’t pack, 
they won’t draw properly—and the cigarette maker 
loses a lot of money in excess tobacco. 


About six years ago, various electronic controls 
were developed for cigarette machines. These controls 
employ a radioactive element in the head — usually 
strontium—which admits beta rays through a controlled 
aperture. The beta rays are directed through the 
cigarette stick as it passes over an electro-sensitive 
plate causing a minute electrical current to flow through 
the plate, the magnitude of which is directly proportional 





Mr. Leader is Application Engineer with the Cleveland 
Worm and Gear Company, Cleveland, Ohio, repre- 
sented in Canada by Peacock Brothers, Montreal. 
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Exclusive DE] Feature 


The drive that’s 
on the ball 


Here is one answer to the precision 


control of variable speed outputs 


D. W. Leader 


to the number of beta rays striking the plate. This 
minute current is then amplified sufficiently to operate 
the control of the variable speed drive on the tobacco 
feed portion of the cigarette maker. 

The old method of adjusting the tobacco feed rate 
was by manual control of variable pitch V-belt type 
drives. This was a tedious procedure involving individ- 
ual weighing of finished cigarettes. Quality control was 
poor due to the lapse of time between actual weighing 
and adjustment. Only long term off-weight trends could 
be controlled, resulting in rejection of many cigarettes. 


History of development 
The first experimental beta gage control machines 
incorporated the old variable pitch V-belt type drive. 
These drives proved unsuitable for attaining the accurate 
adjustments called for by the controller. They took too 





3:1 decrease 1:3 increase 


Operating principle of speed variator is shown in 
schematic drawing. Ball action tilt centre and right. 
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Cleveland Speed Variator (lower centre) used to check and control operations during manufacture of cigarettes. 


long to respond, to change signals, and had the tendency 
to overshoot the control point. Tobacco feed adjust- 
ment therefore was erratic, with small improvement in 
cigarette quality. 

It became obvious to the manufacturer that a 
variable speed drive would be required having character- 
istics of high accuracy, rapid response to correction sig- 
nals and good speed-holding capabilities. Various types 
of drives were tried and none gave the desired results 
until the all metal, ball-disc variable speed drive was 
introduced. 

In the Cleveland Speed Variator, power is trans- 
mitted from input shaft to output shaft through alloy 
steel driving balls, which are in pressure contact with 
the disc attached to the two shafts. The relative speeds 
of the shaft are adjusted by changing the position of 
the axles on which the balls rotate. The tilt of the axles 
is controlled by the cams in the iris plate. 

Pilot installations on the cigarette machines worked 
well. The desired instantaneous speed response was 
obtained, output speeds were controlled within very 
close limits and there was no tendency to hunt. At 
last, cigarettes were made under strict quality control 
and with uniformity previously unknown. Today, almost 
all the cigarette machines in Canada and the U. S. A. 
are equipped with Variators and beta gage controllers. 


Speed control requirements 


Because installations were made on existing cigar- 
ette machines in addition to new ones, the variable drive 
had to be compact. The unit also had to be adaptable 
to different makes of cigarette machines. As the power 
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take-off shafts on most cigarette machines run at 600 
r.p.m., a 2:1 speed increase was installed between the 
power take-off shaft and the speed control unit so that 
it could run at 1200 r.p.m. input. This resulted in a 
smaller unit to handle the horsepower requirements of 
the machine. On existing machines, a 2:1 reduction was 
used on the output shaft to bring the speed back down 
so the existing feeder drive on the gears could be used. 

Various types of control motors are used to regu- 
late the adjusting worm, depending on the type of 
beta gage used. One beta gage manufacturer provides 
a small DC control motor with a feed back tachometer 
to properly control the correction rate. Others use 
a 75 r.p.m. synchronous AC motor with on-off control. 
Limit switch actuators are provided to signal the end of 
the variable speed range. This warns the operator that 
the storage bin is empty or other parts of the machine 
are malfunctioning. 

Because only a limited variable speed range is 
required, a special iris plate is provided to give a plus 
or minus 25 per cent speed adjustment on both sides of 
the i:1 ratio. This special iris plate is made to provide 
linear speed adjustments and to give better control in 
the limited range. 

This type of speed control finds many other appli- 
cations besides the cigarette rolling one. In the chemical 
industry it has been used in the coagulation of synthetic 
rubber latices; it has provided infinitely variable speeds 
for the final inspection and assembly line conveyor in 
an automobile operation; ore processing, wire plating, 
polishing and grinding and numerous other industrial 
operations have all been controlled by the drive that’s 
on the ball. * 
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200—Some ways of moving people around are shown in 201—Part of the dome-end of one of the world’s largest 
“Tomorrowland” section of Disneyland. Note monorail. nuclear power Stations is being positioned for welding. 


202—C.N.E. exhibit from U. K. Plastic phone incor- 
porates latest developments for speech reproduction. 








203—Don’t try and move this crane—it weighs 136,000 lb. Aluminum safety floor, rails, supports, brackets. 
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204—Part of U. S. exhibition in Moscow uses plastic 
trumpet lilies to form part of roof. They act as drains. 


205—Top of this kettle also serves as a hot-plate. Steam 206—Combination power crane and shovel is said to be 
escapes through side vents. Kettle is displayed at C.N.E. first of its kind completely designed and made in Canada 


—_ fe a : . : ‘ 


207—Football kicking-tee molded of polyethylene plastic. It is yellow, and easily spotted against the grass. 
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The engineer and 


flexible couplings 


DE survey shows engineer key 
figure in specifying the use 


of flexible couplings 


DE] staff report 


Ninety-five percent of the flexible couplings bought by 
industrial firms in Canada for use in products which 
they manufacture are purchased against a specification 
written by an engineer. The selection of the supplier (or 
tradename product) for a specific application is made on 
the recommendation of an engineer over 90% of the 
time. Such is the startling (to some persons) information 
derived from a recent survey conducted for DESIGN 
ENGINEERING by the Maclean-Hunter Research 
Department. 

We believe one of the necessary functions of a trade 
magazine is to keep a close watch on the pulse of the 
industry with which it is directly concerned. To accom- 
plish this, regular research programs are undertaken, 
either directly by the editors or by some separate agency. 
DE has made it a practise annually to cover two or 
more of the areas of Canadian industry where design 
engineers are affected. This report covers our findings 
on “The use of flexible couplings in Canada.” 


General Findings of Survey 


Whenever there is a transmission of power, there 
exists a possible application for some type of flexible 
coupling. The survey for DE covered the “potential” 
within the original equipment market, to determine the 
extent of use of flexible couplings in products manufac- 
tured in Canada for resale. 

The replies were classified into users and nonusers of 
flexible couplings. It was determined that 44%, or a 
little less than half, of those replying use these products. 
The others make use of alternative types of components 
for this power transmission function. 

The use by horsepower range gave the following 
figures: 

Fractional hp 
1 to 10 hp 
Over 10 hp 

(The total of these and some other figures quoted add 
up to more than 100% because many establishments 
reported using more than one type or size of coupling.) 

The number of flexible couplings used, by horsepower 
range, gave an entirely different figure, since there were 
many more units in the smaller sizes, as follows: 

Fractional hp 
1 to 10 hp 
Over 10 hp 


49% (of the firms) 


Type SG geared flexible coupling by Link Belt Ltd. 


Types of Flexible Couplings 


The use by more than one firm of fifteen different 
types of flexible couplings was revealed, together with 
ten other types that received a single mention. Some 
firms utilize a number of different types while others 
rely on a single type. The actual figures were: 

Type of Flexible Coupling Percent Users 
Bonded rubber 16% 
Cushioned pin 24% 
Flexible metal disc 19% 
Geared 

Inflated rubber gland 

Jaw flange 

Nonmetallic biscuit 

Nonmetallic disc bolted 

Oldham tongue slider 

Roller chain 

Rubber biscuit spider 

Silent chain 

Steel spring grid 

Toothed jaw 

Others 


Responsibility for Selection 


As we Said before, the choice of practically all flex- 
ible couplings bought in Canada for application to 
manufactured products are directly influenced by an 
engineer. (He is not always designated as a design engi- 
neer, however.) Here are the exact figures, as our re- 
spondents provided them: 

Person Responsible for 
Specification 
Chief engineer 
Design engineer 23% 
Engineer 14% 
Sales engineer 8% 
Plant manager T% 
Project engineer 6% 
Plant superintendant 3% 
Mechanical engineer 3% 
General manager % 
Production engineer 3% 
Others S% 


Times 
Mentioned 


100% 
This report points out again that the engineer is a 
powerful member of the purchasing team. * 
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Roller chain is used in gear box of construction rig. 


Chain drives often take the place of gear trains between 
parallel shafts. Where there are shock loads, drive chains 
can absorb jolts that may damage gears. Chain drives 
are frequently less expensive than gear trains, and may 
be used to transmit power between shafts many feet 
apart. 

Chain drives are versatile. Depending on the type 
of chain and sprockets used, they can haul wood in a 
sawmill, carry bottles through a brewery, drive a beat- 
er in a paper mill, or maintain the timing of an engine. 

The type of chain depends on the application, speed, 
load, and precision required. Sometimes plant conditions 
influence the choice. The simpler the chain and applica- 
tion, the simpler the lubrication. A slow-moving con- 
veyor chain may need nothing but hot grease applied 
with a mop. A high-speed printing press drive chain 
may call for a detergent, oxidation inhibited, low- 
viscosity oil from a pressurized spray or mist system, 
enclosed in an oil-tight chain casing. 

For the precision applications requiring the most 
advanced lubrication techniques, two principal types 
of chain are used; roller and silent. In roller chain 
drives, sprocket teeth slip between the rollers of the 
chain links and bear against them. The sprockets of a 
silent chain drive resemble spur gears and each link of 
a silent chain resembles a two-tooth segment of an in- 
ternal gear. Sprockets and chains engage solidly, as do 
gears. 


Lubrication resembles gear lubrication 

Chain drive lubrication resembles gear lubrication 
up to a point. Action of teeth against chain links is like 
that between gear teeth, but chain drives also incorpor- 
ate a series of internal bearing surfaces the lubricant 
must reach to reduce wear and carry away heat. 

Two types of link are alternated to form a complete 
roller chain. These are the roller link and the pin 
link. Side plates of both links are similar, appearing 
as a figure “8”. Into the two holes of the pin link plates, 
crosspins are pressfitted. The roller link is assembled 
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Maintenance on the job 


Designing chains 
for lubrication 


Hot grease and mop for some drives: 
and lashings of science for others 


Bruce M. Dunham and 
George R. Burns, P.Eng. 





Bath lubrication, with the chain just dipping into the 
oil, should be used whenever possible. When chain 
speed is over 400 fpm, the depth of chain in the oil 
should be restricted to “%4”-'%2”" to prevent excessive 
turbulence and heat. 











Slinger Disc Lubrication is generally used when bath 
lubrication is impractical because of chain speed or 
when the bottom of the smaller sprocket is lower than 
the bottom of the larger sprocket. By the use of a 
slinger disc, the oil level can be below the oil seal 
pockets and casing shaft openings, minimizing the 
possibility of leakage. 














Pressure oil system for high speed chain drives. Oil 
from sump pump or central system sprays through 
perforated pipe and returns through pipe in bottom of 
casing. 
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Designing chains continued 


with bushings large enough to fit over the crosspins of 
the adjoining pin links, and around each bushing is the 
roller that contacts the sprocket. Clearances between 
pins and bushings, bushings and rollers are extremely 
small. Sloppiness here would be multiplied by the 
number of links, dividing the precision. 


Roller chains 


The most important single factor in lubricating a 
roller chain is positive lubrication of the pin-and-bushing 
interface and the bushing-and-roller interface. Some 
manufacturers use sintered metal bushings; the porous 
metal retains the largest possible amount of oil. Other 
makers machine oil grooves or holes in the bushings. 
The sliding contact between these internal surfaces is 
comparable to the action of plain bearings. Keeping 
these surfaces lubricated despite the close tolerances 
and high unit loads is the key to economical chain life. 


Silent chains 


Silent chain functions are comparable. While the 
outer surfaces of the toothed links engage the sprockets 
as one gear engages another, the inner surfaces of the 
holes in the toothed chain segments bear on cross pins 
as very small plain bearings. 

In some silent chain designs, the pins are cylindrical 
as in a roller chain. They may be press-fitted in the 
side plates, or left free to revolve, distributing wear. In 
other designs, two pins having one flat side and one 
convex are inserted in each hole with convex surfaces 
facing. The holes in the toothed plates are “D” shaped. 
The flat side of each pin rests solidly against the flat 
upright of the “D” while the convex sides of the two 
pins bear on each other. As the chain flexes around 
the sprocket and straightens again, these convex surfaces 
rock on each other for a few degrees like roller bear- 
ings. Oil forms a wedge on either side of the line of 
contact. 


Lubrication factors 


Effective lubrication of most chain drives depends 
on the old familiar factors, speed, load, operating tem- 
perature and contaminants. Additional elements are 
iength between crosspin centers (or pitch) of links, and 
distance between sprocket shafts. 

Speed, measured in feet-per-minute, generally gov- 
erns the lubrication method. The rule of thumb for 
lubrication method is in three parts. For speeds below 
600 fpm, splash or bath lubrication is generally satis- 
factory. The lower strand of the chain skims the sur- 
face of a reservoir of oil, never running deeper into the 
oil than % to % the thickness of the chain. Deeper 
immersion agitates the oil, creating heat and foam. 


For speeds between 600 fpm and 1,500 fpm, drip 
lubrication is recommended. An oil cup or automatic 
lubricator feeds oil through drip holes in a pipe mounted 
across and slightly above the lower strand of the chain. 
In a vertical set-up, the distribution pipe would feed 
oil to top of the lower sprocket. Drip holes should be 
opposite link plates of a roller chain because oil on the 
outside of rollers does not readily reach the inner 
surfaces. 


Speeds of over 1,500 fpm call for pressure or mist 
lubrication. A small circulating pump attached to the 
chain case, or a connection with a centralized system, 
sprays oil continuously under pressure through a dis- 
tributor pipe to the inner side of the chain. 


Speed and load together determine the viscosity of 
oil for a chain drive. Loads may be normal, with uni- 
form running load and with starting and peak loads only 
slightly higher, or heavy duty, where running load varies 
and there are frequent peak loads. Extra heavy duty in- 
cludes extremely heavy starting loads and very frequent 
shock and overloads. Generally, pitch and width of 
the chain and sprockets are specified according to 
manufacturers’ load tables to keep unit loads within 
safe limits, but the shock loads put severe pressures on 
the lubricant. 


As in all lubrication, viscosity at operating tem- 
peratures is what counts. If an oil is properly chosen 
for normal operating temperature, it will stay in the 
clearances between the internal surfaces during shut- 
downs. Even if the chain drive is started cold, the oil 
will protect it until rising temperature reestablishes 
normal oil flow. 


. 


00 hp silent chain drive on linter: 


ferced lubrication. 


LUBRICATION RECOMMENDATIONS FOR CHAIN DRIVES 





SURFACE FEET 
PER MINUTE TYPE OF SPEED 


METHOD OF 
APPLICATION 





VISCOSITY SUS 


@ 100 F SAE NUMBER 





Less than 600 Low Splash or Bath 


90 to 140 





600 to 1500 | Medium Oil Cup or 


Automatic Lubricator 





800 to 1500 
300 to 500 





20 to 30 





‘Over 1500 Pressure Circulation 


or Mist Lubricator 


High to Extremely _ 
High (over 2000 











100 to 300 10-W to 20 
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HOW TO CLASSIFY THE SPEED OF YOUR CHAIN 
DRIVES 


1. Take root diameter of small sprocket in inches. 
2. Take rpm of small sprocket. 
3. Extend horizontal line on graph opposite root diameter num- —] 
ber to meet vertical line from appropriate rpm number. 
. Note in which area of the chart these lines meet. 
Example: root diameter 6 in.; sprocket speed 500 rpm. The 
lines meet in “Medium Speed” area. a 
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R.P.M. of small sprocket 
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Improving a 
product 


Design engi- 
neers find 
these drives 
get better and 
better; use 
them more 


often 


Constant speed drive is compact unit 


Constant speed drives are continually undergoing modi- 
fications which upgrade their usefulness to the design 
engineer. This is evident in all makes and types. One 
of the more recent developments has been a differential 
type that offers accurate speed control and high effici- 
ency. 

The unit combines standard hydraulic pumps and 
motors with planetary gearing to produce a compact 
and light package. Various power ranges and speed 
ranges are readily provided simply by changing the 
standard hydraulic units, This assures shorter develop- 
ment time and quicker delivery. The present size range 
is from 20 to 90 kva. 

Normal steady state speed control accuracy is 
+0.25 percent over an oil temperature range of 200 
deg F. If required, a steady state speed control accu- 
racy of 0.1 percent is available. Recovery from fuil 


Over-all efficiences for 60 kva model 


Input Speed Efficiences at various loads 
rpm 20 kva 40 kva 60 kva 
3,800 (Minimum) 78% 87.5% 89% 
5,400 89.5% 95% 97% 
7,000 (Maximum) 79.5% 88.5% 92% 


load transients is 0.5 seconds or less over a 400 deg 
temperature range. The drive operates successfully in 
any attitude. It is direct driven and can be either engine 
pad mounted or universal shaft driven. 

The planetary gear train is the principal power vehicle 
and the hydraulic components differentially add or sub- 
tract speed and power as required to maintain constant 
output speed, A variable displacement pump-motor pro- 
vides control by varying its displacement and direction 
of oil flow in response to a hydraulic signal from the 
speed governor. Geared directly to the output member 
of the planetary gear train, it operates at constant speed. 
A fixed displacement hydraulic pump-motor, hydraulic 
connected to the variable displacement pump-motor, is 
geared to the reaction member of the planetary. It adds 
or subtracts speed as needed. Speed governor and asso- 
ciated speed controls monitor the hydraulic pump and 
motor to produce constant output speed despite varying 
input speed and output load. 

When the input speed matches the required output 
speed, both variable displacement and fixed displace- 
ment pump-motor are static. When input speed is below 
output speed, the variable displacement unit acts as a 
pump, that is, it drives the fixed displacement unit as 
a motor, thus adding the necessary speed. When input 
speed is above output, the fixed unit operates as a pump 
and the variable unit as a motor, subtracting speed. 





Thanks are due Vickers Incorporated of Detroit, Mich. 
for information and photograph contained in this article. 
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Electric actuator: for those inaccessible places 


An all-electric actuator for on-off or throttling control 
of valves, dampers, louvers, metering pumps and speed- 
changers is now available. It provides a powerful, linear 
stem output with travels up to four inches and responds 
to a push-button, rheostat or automatic instrument. 
Integral positioning stem and mounting yoke make this 
actuator suitable for a variety of control elements, even 
in the field. 

The actuator consists of a gear box, reversible elec- 
tric motors, slidewire and limit switches. Gearing is of 
high-grade steel and bronze in a light, but rugged, cast 
aluminum housing, and includes a continuously con- 
nected handwheel for manual operation. The self-lock- 
ing design guarantees absolute stable positioning, unaf- 
fected by sudden load changes on the stem. 

Known as Model D-62XW, this unit is ideal for 
remote control of valves that are in relatively inacces- 
sible places, and that require continual adjustment for 
process control. Mounted on the valve, the arrange- 
ment will be under constant adjustment in accordance 
with observations from a pressure recorder. 

A method for remote positioning of final control 
elements is by use of the actuator in combination with 
a rheostat panel and electronic relay. The Model 
D-62XW can be used with instruments manufactured 
by Honeywell, Leeds & Northrup, Barber-Colman, Wes- 
ton, and many others, for automatic proportional con- 
trol. Versatile mounting arrangement provides easy 
field or factory mounting. Source: Conoflow Corpora- 
tion. (208) 


Frosty finish now for stainless steel 


Called “Fro-Zon” a new finish is being applied to stain- 
less steel, giving the shiny metal a frosty appearance. 

Developed by Stamping Service, Inc., it is being used 
on automobile trim sections of stainless steel supplied 
by Allegheny Ludlum Steel Corporation. 

It is made possible by a “semi-blasting” technique, 
which gives the metal a frosted look by forming tiny 
mounds on its surface. This process is put on very 
lightly and does not penetrate the surface of the metal. 


DESIGN ENGINEERING SEPTEMBER 1959 





ewer ty ss 
‘ 


Slidewise 


TT 


Adjustable 
limit switches 


Rack & pinion“T¥ 26 Ys 


Reversible 
low inertia 





Continuously 
connected P 
handwhee! 


Motor drive 
pinion gears 
1 


Load connection 
linear motion 

















All kinds of patterns, lettering, bossed, deposed, flat 
or contoured surface, can be handled by the new proc- 
ess. The finish is applied after the stainless steel part 
has been formed. 

At the present time, the company has done work 
only in the automotive industry; shortly, it expects to 
take the process to other fields. The developers are aim- 
ing at the home appliance, architectural, furniture, toy 
and related fields. Cooking utensil manufacturers are 
expected to be interested in the new finish, too. 

The finish can be put on any size, shape, type or 
gauge of a shiny surface of stainless steel. Most of the 
work has been done on Type 430 stainless steel, the 
type used in the automobile industry for window trim, 
side and body moldings and many other trim and func- 
tional parts of today’s cars. 

Heat and cold have no effect on the surface treat- 
ment and, under accelerated field tests, weathering 
doesn’t seem to have any effect either. Source: Alle- 
gheny Ludlum Steel Corporation. (209) 
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Ideas round-up continued 


Automatic ladder leveler 


Ladders are always sure-footed with Automatic Ladder 
Leveler, a completely foolproof and automatic device. 

The leveler takes risk out of ladder climbing on 
stairways, inclines or slopes, roofs and other uneven sur- 
faces for maintenance men, painters, carpenters, electri- 
cians, firemen, tree surgeons, utility linesmen and other 
ladder users. 

The device levels and locks itself when the ladder 
is set in place, eliminating blocking and tying-off. Each 
leg automatically seeks its own level and is locked in 
position by the weight of the ladder. 

Rugged, rustproof extruded aluminum legs feature 
gear racks inside. The legs are connected by a telescop- 
ing rung, enclosing a drive shaft and gears which inter- 
lock the rack. The gears raise and lower each leg to the 
proper level and self-lock. 

The sturdy, light-weight automatic ladder leveler is 
quickly and easily attached to ladders of any length, 
up to 26 inches in width and virtually any type, includ- 
ing spread or flared base ladders. Each leg has up to 27 
inches of self-adjustment. The ladder leveler is also 
adaptable to all types of safety feet. Source: Vibron 
Limited. (210) 


Hermetic sealing material for plus 1,000F temperatures 


Developed to meet the demand for a reliable hermetic 
sealing material, ceramicite can withstand severe physi- 
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cal and thermal shocks without leaking or cracking. 
This family of ceramic materials has both superior elec- 
trical characteristics and high-pressure integrity at tem- 
peratures from —325 F to plus 1,000 F. 

Its “wetting” ability permits it to make a helium 
leaktight bond with stainless steel. The expansivities of 
stainless steel and ceramicite are such that this bond is 
held in compression throughout the operating range of 
the seal. These two factors (wetting and compression) 
account for the uniform reliability of such seals. 

Adherence to stainless steel is the quality that makes 
it particularly valuable for electronic applications 
requiring shock resistance and leak tightness at elevated 
temperatures. This is illustrated by feed-throughs on 
waterproof containers used to house instrumentation in 
re-entry test missiles. These feed-throughs retain their 
leak tightness when plunged into water at temperatures 
in excess of 750 F, 

Because the material has high-voltage resistance and 
gas-tight bonding characteristics, it is used to seal and 
insulate high-voltage glow discharges in a hard vacuum. 
Another application, a reusable igniter (designed to 
detonate explosives in explosive-test chambers) has been 
repeatedly subjected to loads of 12,000 psi in 15 milli- 
seconds without damage to its electrode seals. Source: 
Consolidated Electrodynamics. (211) 
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can have your accounting done for you 


‘ 


on tail ELECTRONIC COMPUTERS 


at the IBM Service Bureau 





IBM Service Bureau 

prepares our insurance 

renewals and gets them 

= out earlier than we can 
ourselves. 


IBM Data Centre, Don Mills Road, Toronto. 


IBM electronic computers, with their tremendous capacity 
and lightning speed, have been added to our Service Bureau 

aT ‘ s It’s confidential! IBM 
facilities, supplementing the wide range of punched card = | does our accounting, 
accounting machines which are at your service. —_ ay Ee es se 


records in strict con- 


Companies, large and small—governments, scientific, statistical ; BR  fidence. 
and research bodies—whose needs are not sufficient for them to 

own electronic equipment, can have their data processing done 

for them at our Service Bureau. 


The IBM Service Bureau will do practically any accounting or The IBM 705 did some 


statistical job that may be required: performing recurring jobs 
on a regular basis, helping through peak loads, or doing special 
computations that may be far too intricate or time-consuming 


exhaustive calculations 
for us... calculations 
which could not pos- 
sibly have been made 
by manual methods, 


for other methods. 


Can IBM Help You in Your Business? 


Telephone or write our nearest office and a qualified IBM representative 
will be pleased to explore the possibilities with you, confidentially. 


INTERNATIONAL BUSINESS MACHINES COMPANY LIMITED 
Don Mills Road, Toronto 6, Ontario. 
Branches in Principal Cities 

THE WORLD’S FOREMOST MANUFACTURERS OF DATA PROCESSING EQUIPMENT 


For further information mark No. 140 on Readers’ Service Card 
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ideas round-up continued 


One-component powder has long storage stability 


The first product in a new series, Hysol 8610 (Houghton 
Laboratories Inc.) is a one-component powder with long 
storage stability, low shrinkage on cure, excellent elec- 
trical properties at elevated temperature and good 
dimensional stability. 

With a heat distortion point exceeding 150 C, it 
also offers fast cure at moderate temperatures, coupled 
with good flow characteristics. 

Among many potential applications, the powder 
is recommended for coil and resistor bobbins, shells 
for electrical components, relay assemblies, connector 
plugs and switch gear. Other important applications 
are in dental equipment subject to steam cleaning and 
for filter plates that must resist severe chemical attack. 

(212) 


Delay action tilt-type mercury switch 


Tilting mechanism 

to provide smooth Time delay effects can be obtained directly (without 
movement through 33° complex circuitry or thermal devices) by using delay 
action, tilt-type mercury switches. Currently available 
from American Designed Components, Inc., they can 
be supplied with ratings up to and including 30 amp 
at 250 volts. Delay periods are factory-set at from 1 
to 30 seconds, accurate to within 5% of total time. 
aromas & - : The time delay will remain constant for the life of 
the switch. It is not influenced by temperature varia- 
tions. The switch can be recycled constantly without 

cooling-off periods. 

There are two kinds: Type AZN (normally closed, 
delayed break, instant re-make) and Type EZN (nor- 
mally open, delayed make, instant break). 

For delayed break (213) 


tilt 30° below horizontal 


Normally closed position - 
3° up above horizontal 





Permanently attached ends on range of hose assemblies 


Hose assemblies with permanently attached ends, for 
industrial applications, are announced by Parker-Han- 
nifin Corporation. The assemblies (known as Krimp-lok) 
are complementary to the company’s line of reusable 
Hoze-lok fittings and industrial hose. 

The line offers various types of industrial hose to 
meet a range of requirements. Featured are wire-inserted 
woven rayon; rayon braid; steel wire single and double 
braid; and steel wire spiral reinforced hose for low, 
medium- and high-pressure hydraulic and pneumatic 
applications. Perforated cover hose for coal-shooting 
or other gas-conducting service is included. Special 
liner materials are available for special media. 

The following types of threaded and fitting connec- 
tions are available: male pipe, swivel male pipe, 37-deg 
flare, 37-deg swivel nut, 45-deg flare, 45-deg swivel 
nut, and straight for O-ring SAE boss. Straight and 
angle four-bolt split flange end-connections are offered. 

(214) 
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product news 


fron —— United Steel 


CORPORATION LIMITED 





No. 701 


Morse Cam Clutch 


The action of the Morse Cam Clutch 
can be compared to a self-contained 
ratchet with an infinite number of 
teeth. They are available in five series: 


(1) P.B. series—medium or slow speed 
indexing and backstop applications. 


(2) H.T. series—especially designed for 
indexing, it can also be used for 
general duty or backstop. 


) M.C. series—for high speed over- 
running and backstop applications 
as well as for heavy duty indexing. 


K. series—for heavy duty overrun- 
ning, backstop, and indexing appli- 
cations. 


200 series—a low cost unit for 
backstop and indexing. 





Dodge Air Grip Clutch is 
most sensitive, responsive air 
clutch available. 


The compact new Dodge Air Grip 
Clutch is the most sensitive, responsive 
air clutch available. The clutch may 
be “inched” or thrown into full en- 
gagement, as required. The air seal 
dise is so located that it does not con- 
tact the heat generating plates. This, 
together with internal ventilation 
makes for cooler operation and longer 
life. Quick release valves can be sup- 
plied where instant disengagement is 
desired. 


Variable sheave provides quick, 
easy one-point adjustment 


The Dodge Variable Speed Drive uses 
this compact variable sheave for quick, 
easy, one-point adjustment. All parts 
lock or unlock as a unit — positively, 
easily. Pitch diameter setting can be 
read directly on dial. Units are dyna- 
mically balanced for true running- 
operation. 





Coupling protects against shock, 
vibration, uneven torque impulses. 


The Morse Morflex Coupling provides 
protection from shock, vibration and 
uneven torque impulses. The neoprene 
preloaded biscuit assembly is designed 
for uniform stresses and linear deflec- 
tion. It eliminates metal to metal 
contact between driver and driven 
members, requires no lubrication, is 
unaffected by dust, dirt and weather. 
Available in stock bores from 14” to 
2%” plain, keyway and setscrew. 








Disc clutch is ideal where 
there are space limitations. 


The Morse Pulimore Multiple Disc 
Clutch is ideal where design space 
limitations are important, because it 
transmits heavy loads in comparison to 
the clutch diameter. Double units may 
be applied to obtain forward and re- 


verse movement, high and low speeds 
or for use as a clutch and brake. Capa- 
= from 1 to 90 H.P. at 500 





The Dodge-Timken Type E 
Pillow Block 


Offers many advantages including rug- 
gedness, high speed capacity, positive 
locking to the shaft and low price. 
The housings are as compact as they 
can be made without sacrificing the 
ruggedness which is characteristic of 
all Dodge Roller Bearings. These bear- 
ings have high radial and thrust load 
carrying capacities and are capable of 
handling most combinations of loads 
found in normal applications. 








All of these items illustrated here are 
available for immediate delivery from 
stock at United Steel Corporation. 
These are just a few items from our 
tremendous range of mechanical power 
transmission equipment. Our ware- 
houses are located at strategic points 
across Canada. Our staff of transmis- 
sion experts is ready and waiting. 
Drop us a line or fill in the coupon 
below for an answer to your transmis- 
sion problems. 


MAIL COUPON TODAY 


UNITED STEEL CORPORATION LIMITED 
58 Pelham Avenue, 
Toronto 9, Ontario. 
Please send me descriptive literature on: 

( ) No. 701 ( ) No. 704 
( ) No. 702 ( 


( )No.703 ( 


) No. 705 
) No. 706 


For further information mark No. 176 on Readers’ Service Card 
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Ideas round-up continued 


Versatile scriber has full range of adjustments 


A Leroy scriber that can be adjusted to form template 
characters of varying heights and slant angles (without 
changing the character width) is available from Keuffel 
& Esser Co. 

It can form vertical or slanting characters at any 
angle up to 45 deg forward and at any height from 
60% to 150% of the size of the figures represented 
on the drawing template used. 

Height-slant adjustment of the new scriber is 
simple: just loosen the large centre knob and move 
the arm so that the small red circle on the arm lies 
directly under the intersection of the “degree slope” 
and “per cent height” lines desired. Re-tighten the 
knob and letter. 

This height- and slant-control scriber takes pens 
from —0000 to —8. It can be used with lettering 
templates up to size —500 C. (215) 








Idea for simple bridge saves time on inking jobs 


Ne | =a 


When inking in a drawing, it is usually necessary to 
ink in all the horizontal lines, wait until they are dry 
and then ink in all the vertical lines. This is not always 
convenient, for you may want to finish a local part 
before proceeding to the next. The bridge shown per- 
mits lines to be drawn in any direction without smudg- 
ing. The dimensions given are convenient for local 
parts on a half-imperial sheet, but could be varied to 
suit individual requirements. (Idea submitted by W. H. 
Sheppard). (216) 


Alternator electrical system for heavy-duty vehicles 


Many new trucks and other heavy duty vehicles are 
being factory equipped with Leece-Neville alternator 
(ac-dc) electrical systems, instead of conventional dc 
generators. One major manufacturer has converted sev- 
eral standard truck lines to this system, the first time 
that an alternator has been offered as standard equip- 
ment on a complete line of vehicles. 


Alternators have two main advantages for vehicles 
that make heavy demands on their electrical systems; 
that idle for long periods; or that make frequent stops 
and starts. These advantages include trouble-free service 
for as much as 100,000 miles plus a fast recovery rate 
and steady output under varied conditions. 

As can be seen from the curves, the output of the 
ac-de system rises much faster than that of a standard 
de generator system, as the vehicle gains speed. At 14 
mph, a typical ac-dc unit produces 80 amps, about the 
maximum output needed. At the same speed, a de gen- 
erator produces about 20 amps and does not reach its 
maximum output of 40 amps until the vehicle is travel- 
ing at 20 mph. 

Unless the electrical demand is exceptionally high 
and variable, the alternator system is probably still too 
expensive to be used as standard equipment on pas- 
senger cars. This is true even though the principal cause 
of road trouble is electrical breakdown. 

One important factor that may speed the adoption 
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Comparative output... 


of alternator systems on passenger autos: the continuing 
multiplication of electrical accessories. The modern car 
has three accessory operating systems: electric, hydraulic 
and pneumatic. Many designers think this is too many, 
and that, of the three, only the electrical is absolutely 
necessary. (217) 


DESIGN ENGINEERING SEPTEMBER 1959 





Dredge ‘Andrew B”. Vickers 
Hydraulics have helped it “exceed 
all expectations of production.” 





New Production Records Set by “Dredge of Tomorrow” 
With Help of a MICKERS. Hydraulic System 








Built by Port Weller Dry Dock Limited, the “Andrew B” has been 

called the “Dredge of Tomorrow”. Its owners, the Russell Con- 

Vickers Vane Type = eb struction Co. Ltd. report that it has set new production records for 
Hydraulic Motor = Sag j 24 hour service on the Welland Canal. 

.. & The spuds (used to secure the position of the dredge) are 
raised and lowered with Vickers hydraulics much faster than 
by any previous method. Warping winches for handling of dump 
scows alongside the dredge are also economically and positively 
powered by Vickers hydraulics. 

Vickers-Sperry of Canada Ltd. offers you these advantages 


Vickers Piston Type when specifying oil hydraulic equipment. 
Hydraulic Pump 
@ Complete hydraulic system service—equipped to design, 


build, install, and service the entire system. 
@ Proven experience with marine hydraulic applications since 1903. 


@ Rugged, dependable equipment, many hydraulic units have 


been in use for 20 to 25 years, some without overhaul. 
Vickers Solenoid Controlled Re ; 
Directional Valve : Have a Vickers-Sperry application engineer show you how 


Vickers complete hydraulic systems can efficiently solve your 
marine power or control problems or write for Bulletins 5300 and 


; a. 5001 for further information. 
Above are some of the components used in 8235 
the “Andrew B” Vickers Hydraulic System. 


VICKERS-SPERRY of Canada Ltd. 


Division of Vickers Incorporated 
SPERRY RAND CORPORATION 


VANCOUVER—150 West Ist Ave. © TORONTO—92 Advance Rd. © MONTREAL—318 Victoria Ave. 


VICKERS OFFERS WORLD-WIDE FACILITIES—SALES AND SERVICE 


For further information mark No. 1718 on Readers’ Service Card 
DESIGN ENGINEERING SEPTEMBER 1959 77 























[7 
TA 


; : 


i ' 
PLAN NOW TO ATTEND | 


Briefs 


ee 
We note with interest... 


that scientists in Russia are said to be 
well on the way to developing a machine 


| capable of directly transmitting human 


CANADIAN CONVENTION 


AND EXPOSITION 


Automotive Bldg., Exhibition Park, Toronto 
3 Full Days— October 7, 8, 9, 1959 


The Showcase of the Electronics Industry 


Scientists! Engineers! Technologists! 


e HERE IS YOUR once-a-year opportunity 
to see the latest developments in electronic 
and nucleonic science. . . displayed over 
an area of 120,000 square feet... by ONE 
HUNDRED AND SEVENTY of the world’s 
leading manufacturers . . . representing 
Canada, United States and Overseas. 

e HERE IS YOUR once-a-year opportunity 
to hear some of the world’s outstanding 
experts read technical papers (more than 
100 over the three days!) on electronics 
“‘today and tomorrow.” 

e THIS IS YOUR once-a-year opportunity 
to mingle with more than 10,000 other 
scientists, engineers and technologists 
in an exhilarating atmosphere 
of common interest. 


REGISTER NOW! 


Programme Sent to You on Request 
RE CANADIAN CONVENTION 


1819 Yonge Street, Toronto, Canada 
Telephones: HUdson 8-7768 and HUdson 1-3331 





Sponsored by the Canadian Sections of the 
ma Institute of Radio Engineers 





ne 





= 


For further information mark 'No. 142 on Readers’ Service Card 


thought . . . a new research project to 
develop improved wrought zinc alloys 
via powder metallurgy has been announc- 
ed by the American Zinc Institute .. . 
now being developed — an electronic 
detector for flaws in paper. It will scan 
paper at the rate of 300 ft per minute 

. soon you may be talking into your 
shoes. A new telephone design looks 
very much like the sole and heel of a 
shoe — is being tested for customer 
reaction . . .we hear that a silicone 
grease designed as a rust inhibitor and 
lubricant for threaded ferrous compo- 
nents as well as anti-stick agent where 
rubber parts contact metal, is now avail- 
able . . . when you get a bit disgusted 
sometimes, remember even cannibals get 
fed up with people . . . two Italians, a 
university professor and an electronics 
engineer, claim to have invented a trans- 
lating machine that really works. Named 
Adam Three, the contraption contains 
15,000 “symbol cards” which form the 
basic vocabulary. We wonder if there 
are expletive cards for emergencies like 
hitting your thumb with the hammer .. . 


| jubilation in US aluminum circles over 


a 1,200 order of part-aluminum freight 
cars and the development of a die-cast 
auto engine block . . . what happens to 
confiscated whisky? In one BC court, 
liquor produced as evidence was always 
presented to the local hospital by two 
local magistrates. However, the man 
telling the story said that he was pres- 
ident of the hospital for 18 years and 
“IT never had knowledge of a drop of 
that whisky turning up at the hospital.” 
We think it’s just another case of Scotch 
mist .. . mats made of galvanized metal 
mesh can help vehicles get out of dif- 


| ficult terrain. Curved and tapered they 


are hooked to truck (say) with cords 
and can be towed along ’til firm ground 
is reached . . . apparently a new process 
has been perfected to protect extrusions. 
Called Anacote, the process eliminates 
superficial corrosion of aluminum . . . 
first commercial application of the 
Strategic-Udy direct iron reduction proc- 
ess will be in the basic steel mill slated 
for construction at Varennes, Que., by 
Quebec South Shore Steel Corp... 


(Continued on page 80) 
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Test proves reliability of P&B’s LS telephone type relay 


These 16 LS relays, wired into a self-cycling chain, each operated 213,149,873 ; 
A ‘ : e 2 S RELAY 
times before the test was discontinued. This ‘test was made for a nationally : Shest cell ielay ta weal 
prominent manufacturer and the certified results are available upon request. Sar in AC and DC versions. Long 
Here is proof of the inherent reliability of P&B telephone type relays... “alin A life construction. Can be sup- 
e 3 q re plied (DC) with up to 20 
and of the kind of performance you can expect when you specify them. LS ( bay springs (10 per stack). 
relays are available with up to 20 springs (10 per stack) and are adaptable for 
printed circuit mounting. 
Whenever multiple switching of loads up to 4 amperes is required, the LS oi ee ns 
. ‘ - ‘ P Excellent sensitivity: 50 mw 
can usually meet space, weight and—importantly—price considerations. Get per saovalis acan wean 
full information today by calling or writing Zeke R. Smith, vice president, ~ (DC). For applications re- 


§ P ° quiring many switching ele- 
Engineering, or contact your nearest P&B representative. ments in email space. 


GS RELAY 


LS ENGINEERING DATA 
BS RELAY 
GENERAL: COIL: Long coil provides high sen- 


Breakdown Voltage: 1,000 volts rms 60 cy. Resistance: 55,000 ohms max. = = = sitivity (25 mw per movable 
min. between all elements. Power: 65 mw DC per movable standard Me oy BEY aie hay enone a 
; a aes be * 3 : ull- elays 50 milli- 
orscmaglanyy somal 55° to +85° C. (50 mw possible); 3.5 watts max. at seconds ee.) <2. anne 
feight: a - 2% 1 1%" # 25° &. delays (600 milliseconds 
naan rs ess Bes ye r Voltage: Up to 200 volts DC. 
(4 Form C) 
Enclosures: Sealed or dust cover (W can) 
Sealed or dust cover, up to 6 Form C, TERMINALS: 
single contacts (D can) P 
Mountings: Four #6-32 tapped holes %” x Contacts: Three #18 AWG wires. 
6” 0o.c. Other mountings available. Coil: Three 420 AWG wires. 


CONTACTS: Available with octal plug, taper tabs or printed 
circuit pins, 


: FREE 
: LS DETERMINATION DATA 
: Send today for booklet con- 
Arrangements: 20 springs (10 per stack) max. : taining certified results 
Material: 46" dia. twin palladium. Other ma- : 
terials available for specific appli- s 
cations. PaB STANDARD RELAYS ARE AVAILABLE AT : 


Load: 4 amps @ 115 volts 60 cy. resistive. YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


Ge) POTTER & BRUMFIELD canapa trp. 


GUELPH, ONTARIO 


of recent test described above. 
Data includes test circuit, 
interim and final measurements. 


PTT TIT I 
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S Model 


80% More Capacity—Far Less Space 


HI ...in capacity — will handle up to double the load. 
HI ...in versatility—More load with no increase in size or weight. 


HI ...in performance — Fin and fan cooled for greater capacity 
with less heat rise. 


HI...in value—all new design for long life and minimum 
maintenance. 


HI-Line reducers are available in six new series ranging from 
1.33” to 5.25” centerdistance. Standard models in each series 
include vertical with high or low base,and horizontal models 
with worm upper or lower. 


Get Your 

Free Catalog — 
186 pages packed 
with useful 
information 

on gears and 
speed reducers 


For further information mark No. 153 on Readers’ Service Card 
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Briefs (Continued from page 78) 


| we saw a photo the other day of a pro- 
| pellor-driven train. With a prop at each 

end of the train, the reverse pitch action 
| provides all-weather braking . . . after 
| a six-year research program a Michigan 


firm is now producing newsprint from 


| waste paper . . . continuing our sleeper 


service — a push-button mattress has 
been developed linked to an electric 


| clock. Set the timer, and at the appointed 


hour the bed lifts the sleeper now wide 


| awake because a radio was activated too 

by the clock. Both ends {and the middle) 
| of the bed can be adjusted for reading 
| or breakfasting in bed too . . . don’t 
| go away — we hear that cordless elec- 
| tric clocks and television sets are now 
| on the market; “invisible” chairs of clear 
| plastic and walls that can be walked 
| through (anyone with a modular-design- 


ed tree-house?) . . . Dates for your 
deskpad: Sept 14-17 at Milwaukee, Wis 
— SAE 1959 National Farm, Industrial 
Construction and Machinery Meeting: 
Oct. 26-28 in Washington, DC—US Of- 
fice of Naval Research Symposium on 
gas-lubricated’ bearings: Nov. 4-6 at Co- 
lumbus, O.—Porcelair-Enamel Institute’s 
2ist Annual Shop Practice Forum: Dec 
12-15 1960 in New York — Industrial 
Building Exposition and Congress (this 
is the first one of its kind in the US). 
Shouldn’t Canada get in on this one at 
the ground floor? . . . an electronic hair 
dryer utilizing radio short waves can 
dye, bleach or curl hair in minutes. A 
consulting engineer worked on the proj- 
ect too — and during experiments his 
wife’s hair was 14 different shades in 
less than a month. They are still mar- 
ried . . . automation is now taking over 
the drudgery of marking examination 
papers. An educational testing service at 
Princeton, NJ, has ordered an electronic 
scoring machine capable of correcting 


| 24 tests simultaneously at the rate of 


6,000 sheets an hour. What do the 
teachers do with the time they save? 
. .. from the UK comes news of driver- 
less trucks. They are being used in large 
railway sheds, are activated by wires 
laid just beneath the flooring. At two 


| mph they can haui a three-ton load — 


dispatcher controls the vehicles from a 
push-button panel . . . Lethbridge may 
be the site of the new plant for Auto- 
matic Electric Ltd, we understand .. . 
a 67-year-old man is being kept alive 
by a portable electric device plugged into 
his heart. The tiny machine paces the 


| heart automatically when it falters. 


Cable with electrical stinger on end, 
enters man’s neck, runs down a vein to 
locate in right side of heart . . . con- 


| tinuing modern miracles—a tiny alarm 
| device worn on the ear has been de- 


(Continued on page 81) 
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Briefs (Continued from page 80) 


! SEALING DOMESTIC 
signed to wake dozing drivers. When the APPLIANCES IS A REAL 
driver’s head nods, a drop of mercury CHALLENGE, T00! 


levels to close an electrical circuit — 
produces buzzing sound . . . wave-meas- 
uring station for Cobourg is part of a| 

Federal Government program to battle | 

siltation . . . if you think you have a| 

small radio, what about the one being} 

developed for the US Army Signal 

Corps: it fits into the case of a fountain 

pen... Thirty years ago (June 27, 1929 | 

to be exact), Bell Laboratories gave the | 

first public demonstration of color tv. | . 5 multiple 

The postage-stamp picture showed the| — “oN oo stv ADAPTATIONS OF THE 


British and American flags, flowers, a ; en e e 
woman’s dress and a watermelon. We| ae, y with $ eciolly We 

can recall seeing many black and white | 3 OP See een oa 

lemons . . . a Los Angeles firm of hi-fi, i en eel sm 4) =): 7-1 
radio and tv equipment reflects the in- pare’ for four different 
fluence of electronics. The names on the | appliance 
restroom doors are labeled — “Woofers” | manufacturers 
and “Tweeters”: you tell us which is| 

which . . . a newsclip tells us that the | 

first plastic screw-cutting lathe has been | 

built in Moscow . .. and Japan has 
come up with a machine which actually 
reads out messages from paper. Back 
of the paper is coated with a mixture 
of ink and magnetic iron dust, and this | 
film is capable of recording voices and 
sounds. As sheets of the stuff can be 
produced in seconds — “talking” news- 
papers loom nearer . . . Brief Talepiece: 
rear-end collisions at closing time of a} 
factory near Toronto got so bad that 
management had to call in traffic ex- 
perts. Their recommendation: let the 
girls out 15 minutes before the rest of | Soapy water, detergents, bones, grit 
the staff. Accidents dipped to zero. The | 

menfolk had been too busy appreciating | 


the local flora to pay enough attention) handle sealing problem. Add that to a very limited space factor, 
to the cars ahead of them. * 








and lint... all these combine to make appliances a hard-to- 


and you’ve got a real set of conditions on your hands. 





‘John Crane” engineers have solved these problems and 
thousands of other shaft sealing applications on all types of 


commercial and industrial equipment. We know that we can be 
NEXT MONTH 
of the same help to you. 


“Corporation management feels That’s why . . . as one design engineer to another . . . we 


that the consulting engineer urge you to let us work with you in adapting or developing the 


Weings a Sresh approach: to de- proper seal for your application. 


en Tell us about your requirements or write for our fully illus- 


trated Bulletin S-204-3 on “John Crane”’ Shaft Seals. (~~~ 
Read more about the i¢ 2a / 


consulting engineer’s Crane Packing Co., Ltd. 
Box 134, Station C, Dept. AMS 


role in your October Hamilton, Ontario. 


issue of 


| DESIGN ENGINEERING 


u 
MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


fom oO oa oe Wen Gn. cemmenen. By: 4. aa oe go 
OFFICES IN PRINCIPAL CANADIAN CITIES 
For further information mark No. 118 on Readers’ Service Card 
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People in | 


the news 
James C. Fuller has been appointed plas- 


tic resins sales manager of Naugatuck 
Chemicals: he was previously in charge 


| of the same company’s market develop- 


Newark Wire Cloth is made of all malleable metals such as aluminum, 
brass, bronze, phosphor bronze, copper, monel, Nichrome, nickel and stainless 


steel; as well as the noble metals such as gold, silver, platinum, etc. 


This wide range of metals enables you to select the one wire cloth to meet your 


conditions of corrosion and/or contamination. 


In all metals, Newark Wire Cloth is accurately woven in a wide range of meshes, 
ranging from very coarse (4 inch space cloth), to extremely fine (up to 400 
mesh). Our reputation for ‘Accuracy’ through more than 75 years is your 


guarantee of wire cloth quality. 


We maintain a large stock of popular sizes in the more commonly used metals 


and can make prompt shipment. Let us quote on your requirements. 


ewark 


Send for Bulletin F-C 


ment program. 


George W. Vogan has been appointed vp 
in charge of sales and George V. Taylor 
vp of manufacturing operations, both of 
Standard Wire & Cable Ltd. 


Vogan Taylor 


V. T. Ross has been appointed general 
manager and G. F. McCreery, assistant 
general manager of Standard Tube & 
T.I. Ltd., Woodstock, Ont. 


George E. Scott becomes industrial sales 
representative of R. D. Werner Co. 
(Canada) Ltd. and will serve the firm’s 
Eastern Ontario accounts. 


D. R. Taylor has been elected to the 
Board of Directors and appointed vp of 
Aviation Electric Ltd., Montreal; previ- 
ously manager of the Engineering Prod- 
ucts Div. 


Scott Taylor 


William R. Holden has been appointed 
manager, Montreal Division of British 
Oxygen Canada Ltd.: previously in pri- 
vate practice as consulting engineer. 


| O. E. Loberg has been appointed presi- 
| dent of Bissell Carpet Sweeper Co. of 
Canada Ltd.: previously vp and general 
| manager. 


ad © | 

lire Gloth 

COMPANY. 

351 VERONA AVENUE * NEWARK 4, NEW JERSEY | 


Ba 


Robt. D. Higgins becomes operating 
superintendent “Opalon” polyvinyl chlor- 
ide production, Monsanto Canada, Ltd.: 
previously with Engineering Dept. at the 
same company. 


(Continued on page 83) 
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People in the news | 


(Continued from page 82) 


W. Bill Webb becomes sales manager 
Inter Provincial Steel Corp. Ltd., Regina: 
previously assistant to the president of 
Dietrich-Collins Equipment Ltd. 


Irving Squibb 

G. E. Irving becomes assistant general 
manager, Products Dept. Canadian Allis- 
Chalmers, Lachine Works, Quebec: pre- 
viously manager of the Calgary District 
office. A. G. Squibb becomes manager 
of sales, mining and milling dept. the 
same company; previously project en- 
gineer in this department. 


Ervin B. Parrag has established an en- 
gineering consultant service to be known 
as Erving B. Parrag & Associates located 
in Montreal. 


General Motors Diesel Ltd., London, 
Ont. announce three field personnel 
changes. G. M. Lynch becomes district 
manager for British Columbia; previously 
district manager for three Prairie Prov- 
inces, Walter Bedford becomes district 
manager for Alberta, Saskatchewan and 
Manitoba. Previously district service 
manager for Ontario and Western Que- 
bec. G. L. Stevenson becomes district 
service manager for Ontario and Western 
Quebec: previously in the London office. 


XK Xk 


Alan Laws becomes plant manager, Pot- 
ter & Brumfield, Canada, Ltd., Guelph, 
Ont.: previously sales manager same 
company. 


* 


George Foster has been appointed secre- 
tary of the Canadian Council of the 
International Institute of Welding: pre- 
viously with the Canadian Welding 
Bureau. 


R. F. Moore has been elected president 
of the Canadian Industrial Management 
Association, Toronto Branch for the year 
1959-60. He is production manager with 
I.B.M. Co. Ltd., Toronto. 


* * * 


Wailace R. Johnston becomes vp sales 
for Clairtone Sound Corp. Ltd.: previous- 
ly with Zenith Radio Corp. * 
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We at Newark have many years’ 
experience in the production of 
quality wire cloth. But we haven't 
stopped there. One division of our 
company is fully equipped and 
staffed to fabricate any part you 
need with a wire cloth insert. 


We have experienced engineers 
ready to assist yours in the design 
of the part to assure making the 
best and most economical use of 
the mesh insert. And, we have the 
facilities and skilled personnel to 
fabricate the parts to your strict 
specifications in small lots or in 
production quantities to meet your 
production schedules. 


It will pay you to investigate how 
you can take advantage of our 
experience in wire cloth manufac- 
ture-and parts assembly. We shall 
be glad to quote on your require- 
ments. Let us have complete details 
on specifications. 


Send for Fabricated Parts 
Bulletin. 


Wire Gloth 
COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


for further information mark No. 150 on Readers’ Service Card 
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Single reduction models. 
60/1 ratio and 100 HP 
capacity. Horizontal 
and vertical models 
available from stock. 


Up to 2 HP capacity. 
Ratio 60/1 with NEMA 
standard flanged 
motors. Can be mounted 
in 8 different positions. 


VARICON VARIABLE SPEED 


REDUCERS 
Provides infinite range 
of output speeds by 
turn of control knob. 
Available up to 10 HP. 
Higher HP on request. 


LITTLE RADICON GEAR MOTORS 


& 


28:3 Speed Reduction Equipment 


STANDARD RADICON UNITS 


RADICON HELICAL WORM 


REDUCERS 

Double reduction mod- 
els up to 250/1 ratio. 
Horizontal and vertical 
models available. 


HELICON GEARED MOTORS 


Up to 20 HP capacity 
with CEMA D flanged 
motors and crown 
shaved pinions. 


BROADBENT CENTRIFUGAL 


CLUTCH COUPLINGS 


Direct coupling model 
up to 40 HP available 
from stock. Larger sizes 
and V belt sheave 
models on request. 


Letters to 
the Editor 


Mountains on the prairies? 
In the October 1956 issue of Design 
Engineering on page 88, there was an 
article relating to a drafting desk. 
This article does not mention the ad- 
dress of the manufacturer (General 
Fireproofing Co.), and we should be 
obliged if you would provide this in- 
formation. 
Calgary, Alta. H. H. Ricketts, P.Eng. 
This could prove one of two things. 
(1) the backlog of material must be 
mountainous in reader Rickett’s in-tray 
or (2) Design Engineering is referred to 
oftener than we think. Sympathetically, 
and happily, we hope it’s reason num- 
ber two—The Editor. 


Whats in a name: opinion 

I have just read your good editorial 
“What’s in a name?” in your August 
issue. It took many years to find a 
definition of an engineer that fitted all 


branches of the profession. The one 


I find acceptable says: 
“An engineer is an individual who 
bends the forces of nature to the 
use of man.” 
Perhaps, then, a DESIGN ENGI- 
NEER is one whose concern is to bend 
those forces in the most orderly and 


| shapely fashion possible. 


Oakville. Ont. John Paddon 


Anyone else with a suggestion? 
— The Editor 


B. C. and H and P 


| We were most pleased to receive the 


minutes of the hydraulic and pneuma- 
tics meeting (see DE’s August 1959 edi- 
torial) held on June 26 under the aus- 
pices of your staff. 

The establishment of a Canadian 
Hydraulics and Pneumatics Association 
seems to have been under discussion by 


| various groups for some considerable 
| time and it is evident that the interest 


exists to assure the success of such an 


| undertaking. We trust that the steering 


committee formed during the meeting 


| will find it possible to act as the cata- 


lyst for the transformation of the in- 
terest into an active association. 
J. H. Reese, 


| Vancouver, B.C. Manager, Tridel 


Write for complete information: Equipment Ltd. 


IN EASTERN CANADA DBR 59-16 


DAVID BROWN (CANADA) LIMITED 


Toronto: 1550 O'Connor Drive Phone PL. 7-365] Telex. 02-2518 
Montreal: 172 Clement St., Ville LaSalle Phone HU. 9-7293 Telex. 01-2511 


For further information mark No, 106 on Readers’- Service- Card 


The steering committee is hard at work 
and an open meeting is planned early in 
September — The Editor. 

(Contined on page 86) 
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Here’s why you can count on 
highest quality forgings at lowest possible cost 
when your supplier is Dominion Forge 





DOMINION FORCE 


DATA BOOK ON FORCINGS 


The explanation is simple—b6ut significant to you if you use forgings. 








Only a supplier who has diversity of forging facilities, 
flexibility and experience, can plan production to minimize overall Snsts SBiiciley tedhemeatie unldiethakenaih 
forging cost. Only such a supplier can materially assist your to be at your elbow. Dominion Forge’s 
engineers and production men in the design of the forging and the DATA BOOK ON FORGINGS, packed with 


: ee: useful facts, illustrates and describes 
selection of the proper method of manufacture to minimize cost. Dominion’s unique facilities. Write for your 


free copy. No obligation, of course. 





Dominion Forge is such a supplier. Its versatility — 

backed by a range of equipment without rival on the continent and 
a staff of forging veterans—assures you of the best source 

of supply whether your need is for 15 or 150,000 forgings of one 
design, in sizes from an ounce to over 300 pounds. 


You are invited to make use of your Dominion Forge forging 
engineer in achieving genuine forging economies. 


DOMINION FORGE LIMITED 


© MEMBER: DROP FORGING ASSOCIATION 


. of over 125 members of Dominion Forge’s 
2480 Seminole Street, Walkerville, Ontario, Canada » - Quarter Century Club, is typical of the 


calibre of men whose experience is at 
Telephone: Clearwater 4-7545 +» Cable Address: Domforge your service. 
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Letters to the editor 


Disappointed . . . 

I was quite surprised and disappointed 
to note that in the article on “student- 
aid” in the July issue of DE, that Inco’s 
outstanding educational-aid program 
was not given mention. 

We believe that the extent of our 
efforts in this direction are still well 
ahead of other company programs in 
Canada. In brief summary, during 1956 
Inco announced a five-year, $24 million 
plan to aid Canadian education. Fur- 


(Continued from page 84) 


ther additions since that time have rais- 
ed the total commitment to approxi- 
mately $2,860,000. About 70% of that 
amount is being used by 146 universities 
and senior colleges in the form of un- 
restricted gifts. 

The balance of the funds have been 
stipulated for university undergraduate 
scholarships, postgraduate fellowships, 
and special projects . . We would be 
very happy to assist you in the develop- 


ment of possible future articles on Can- 
adian educational-aid programs. 

S. H. Ward, 

International Nickel Co. 
of Canada Ltd. 


Toronto. 


As stated in the article, we just 
couldn't list all the aid programs 
— The Editor 


we 


The independent labs 


We enjoyed your Research and Devel- 
opment issue very much. However, we 
were very disappointed that nothing 
whatsoever was said of the independent 


research laboratories. 

~ These laboratories fill a unique need 
in Canada for industrial firms of all 
sizes, but particularly in two specific 
cases. These comprise the medium size 
manufacturer, usually with a_labora- 
tory of his own for control purposes, 
but no R and D personnel, and the 
larger company which wishes to under- 
take research outside the fields in which 
their own men are proficient. 

Freedom from government control and 
axes to grind in any particular direc- 
tion, give the independent research lab- 
oratory a different approach to the 
problem. 


WESTON 


OIL and FLUID SEALS 





NOW FROM STOCK 
at all ROM branches 


SYNTHETIC 
RUBBER SEALS 


R. Spencer Soames, 
Director, 


Toronto Canadian Research Institute 





For original equipment or maintenance appli- 
cations of Weston seals, call R&M. 
Complete stocks of standard seals are carried 
at all R&M branches. Leather types from 4” 
to 20” I.D. Synthetic rubber types from 
5/16” to 12” I.D. 

Your R&M representative will gladly discuss 
with you technical details of Weston standard 
or special seals to fit your particular require- 
ments in relation to speed, temperatures, 
pressure and fluid to be sealed. 

Every Weston seal is individually packaged 
and protected from dirt and moisture by a 
polythene inner wrap. 


NEXT MONTH 
IN 
DESIGN ENGINEERING 


it? 


LEATHER 
SEALS 


ROM BEARINGS CANADA LTD 


VANCOUVER WINNIPEG LONDON HAMILTON TORONTO 
MONTREAL THREE RIVERS QUEBEC CITY SEVEN ISLANDS 


e STRUBING 

e TITANIUM 

e CARPETS and 
LATTICES 

and many other articles 

of lasting interest 


For the new Weston catalogue No. 
W59, just off the press, write R&M 
Bearings Canada Ltd., 1006 Mountain 
Street, Montreal. 
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Leaders in the Age 
of Magnesium 





‘S| <a 


States T. R. B. Watson, 
Corrosion Services Ltd. 


. 2) 17 Dundonald St., 
UW Pa Ss. } Toronto 5, Ontario 
Varidrive 


“We started our business using Domal 
Magnesium because of its exceptional 
purity. Increasing quantities have been 
used in our protective installations for 


This popular unit combines an induction motor, pipelines and marine structures or water 


variable speed drive, and gearing to give a complete | heaters. Magnesium anodes are quick 
variable speed power source. Often used to 
replace constant speed motors, it is easily installed 
and occupies minimum space. Rugged industrial | proved them to be very effective.” 
construction gives long life even when operated 
under severe conditions. It requires no extraneous : 
electronic equipment or bulky power conversion equipment to increasing numbers of 
devices. Varidrives are popular with equipment household products ... wherever light- 
manufacturers because they increase versatility and 
saleability of their products. Available from 4 to 

60 h.p., speed ranges cover 2 to 10,000 rpm. are demanded, modern engineers are 


EXCLUSIVE DISTRIBUTORS finding more and more uses for 


PEERLESS encineerinc SALES 
LIMITED DOMAL 


HIGH-PURITY The world’s lightest, most versatile metal 
MAGNESIUM 


and easy to install and experience has 


From missiles and heavy structural 


ness, strength, durability and versatility 


Address your inquiries to: 
20 Rivalda Drive, Weston. Phone CH. 4-5648 


or 


7435 Chester Ave., N.D.G. Montreal, Que., Y DOMINION |\ il AGNES LIMITED 
Phone DExter 8497 7 320 BAY STREET + TORONTO, CANMABA 
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Keeping informed 


New booklets and technical data for you to read 


Power Transmission Bulletin — complete 
listings of this company’s line of sheaves, 
variable pitch sheaves, v-belts, flat belt 
pulleys, pillow blocks and other power 
transmission aids. Published by T. B. 
Wood’s Sons Co. 


Adjustable Speed Drive booklet — eight 
pages of typical applications along with 
methods and types of remote and auto- 
matic controls in this new book by Cleve- 


land Worm Gears, Speed Variator Divi- 
sion. 


Instructors’ Manual — A 20-page booklet 
devoted to industrial truck operators 
training program mocked up in the form 
of six lessons. Should contribute much to 
plant safety; published by the Automatic 
Transportation Co. 


Long Thread engagement — a four page 
booklet deals with the evils of long en- 


gagements as applied to the threaded 
fastener field. Standard Pressed Steel Co. 
are publishers. 


Eyelet and Machine Catalogue — This 
48-page three color catalogue is said to 
be one of the most comprehensive ever 
published on the subject of industrial 
eyelet machines. United Shoe Machinery 
Corp. 


Electric Tachometers — A new bulletin 
put out by the Electro Mechano Co. 


Expansion Joints — Six pages of digest 
information on the nomenclature and se- 
lection of expansion joints published by 
the Expansion Joint Division of Badger 
Mfg. Co. 





SAVE 





\ 


“DOWN TIME”? 


WITH 


OOPER 
gpl 


ROLLER 
BEARINGS 


Cooper Split Roller Bearings 
have all the advantages of 
conventional roller bearings, 
PLUS being SPLIT—right down 
to the shaft! For mounting, 
Cooper bearings are assembled 
around the shaft—not pushed 
or pressed on the shaft. They 
may be mounted where it is 
impractical or impossible to 
mount conventional solid race 
bearings. 

The unique SPLIT feature 
saves ‘‘down time’’, money, and 


\ space. With Cooper bearings you 


to the 


\ snatt ! 
. Pf 








| get all the advantages of regular 
y roller bearings with a Big PLUS! 


Superb construction, high 
load-carrying capacity, and long 
life make Cooper Split Roller 
Bearings the first choice with 
designers and 
maintenance 
engineers. 


Why not find out for 
yourself? Send for the 
latest catalogue and 
see what Cooper's big 
PLUS can do for you. 


EASTERN CANADA REPRESENTATIVES 


STON LIRAN TORII 


MONTREAL: 7035 Grand Ave., CR. 1-2397 


LIMITED 
TORONTO: 603 Royal Bank Bidg., EM. 3-9033 


DISTRIBUTORS THROUGHOUT EASTERN CANADA 


For further information mark No, 170 on Readers’ Service Card 
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Textured Metals — The ever increasing 
|; use of textured metals in design, make 
| this folder a useful piece of information. 
beens Products, Inc. 


‘Highway Lighting — A _ new bulletin 
| describes the economies which can be 
| effected, and the danger areas which re- 
| quire special lighting. Canadian General 
Electric. 


| 

| 

| Cam-Operated Indexing Units — Plenty 

|of technical information, drawings and 
tables as compiled by Standard Tool & 

| Mfg. Co. 

| Molded Cups — Bulletin AD-145 de- 

scribes the latest types of molded cups 

for piston pumps, hydraulic and pneumat- 

| ic equipment. Garlock Packing Co. are 

| publishers. 


Miniature Fasteners — 32 page catalogue 
| describes miniature self-locking fasteners, 
| their economy and weight savings. Elastic 
| Stop Nut Corp. 


| 

| Materials Handling A “How-To” booklet 
| designed to show the place for stand- 
| up hand controlled trucks and other 
| material handling systems. Automatic 
| Transportation Co. 


| Double Roll Bearings — Bulletin 111 
| describes double roll ball bearings in- 
|cluding open shielded and snap ring 


types. Hoover Ball & Bearing Company. 


Electric Hoists — Here is a guide for 
the selection of heavy duty electric 
hoists ranging from %4-ton to 12-ton cap- 
acity. The 34-page catalogue is published 
by the American Engineering Co. 


Flow controls — Flow control needle 
and check types of air and hydraulic 
flow controls described in bulletin AP59. 
J. B. Morrison Machinery Co. Ltd. 


Carbide Cutting Tools — 52 pages of 
technical information on the subject. 
Sandvik Canadian Ltd. 

Stainless Steel Fastenings — Specifica- 


(Continued on page 90) 
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‘POP’ 
RIVETS 


Insert and Set 
From Same Side 


Cuts installation costs in half, 


High Clinching Action 
Pulls parts together with up 
to 600 Ibs. squeeze. Elimi- 
notes need to clamp. 


7-1 


Wide Grip Range 
Simplifies inventory, pur- 
chasing, inspection. Same 
length “POP” Rivet holds 
tight through thick or thin. 


Vibration Proof 
“POP” Rivets cannot back 
out or become loose. En- 
sures tight assembly for 
years of use, 


mm 


——) a 


Low Head Profile 
Where space is important, 
“POP” Rivets’ minimum head 
height eliminates clearance 
problems and improves ap- 
pearance. 





Cut Assembly Costs 
Solve Design Problems 
Installed and set 
from same side 


“POP” Rivets cut installed fastener 
costs, add design flexibility, and| 
increase assembly convenience be- 
cause they are inserted and set 
from the same side. Up to 1200 
can be set per hour right on the 
assembly line — even by an un- 
skilled operator. | 
“POP” Rivets are precision made, 
hollow rivets assembled on a solid | 
high tensile mandrel. The setting 
tool pulls the mandrel head into} 
the rivet from the front side, set- 
ting the rivet on the reverse side. | 
Mandrel breaks under tension of| 
up to 1600 Ibs. and falls free. 

You can cut installed costs, in- 
crease assembly convenience, and | 
secure high speed, trouble-free | 
fastening immediately with “POP” | 
Rivets. No need for complicated 
or extensive re-tooling. Simplify 
product design, cut handling time. 
Call or write us today — now — 
and start cutting your installed 
fastener costs with “POP” Rivets! 
Or better still, send us a sample| 
assembly for riveting. 











UNITED SHOE MACHINERY COMPANY 
of CANADA LIMITED 


PEDLAR 


STEEL ALUMINUM 
black 
painted 


galvanized 


STAINLESS STEEL 
*INCONEL 
*MONEL 

COPPER 


anodized 





4 Ap 
} 
vi 


it 


WV) 
VV 


ONY 











The Material of 
Unlimited 
Application in 
Your Plant! 


Offering New Design Freedom—for free 
passage of air, light or liquids, Pedlar’s 
Expanded Metal—with its huge variety 
of mesh openings and gauges— offers 
amazing versatility in solving many of 
your plant maintenance problems. The 
attractiveness, strength, workability and 
real economy of the various metals in 
their expanded form offer tremendous 
potential to designers working on product 
development. 





Machine guards Walkways Display 
panels Window protectors Baskets 
Tool cribs Carts Enclosures Partitions 
2088 | IN Cages Drainers Fences 

aR . ae *T.M. Registered International Nickel Co. 

Ni { ‘ NM NYY wii of Canada, Ltd. 

WN SA “i 

DARA ne Call your nearest 

cee st Pedlar office or write to: 


THE PEDLAR PEOPLE LIMITED 





Montreal Toronto Galt Quebec 
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Keeping informed (07d) 


tions, tables and charts of hundreds of 
cap screws, nuts, washers, machine 
screws, wood screws. Star Stainless Screw 


Co. 


General Purpose Valve — Information 
on working pressures, specifications 
construction features of general purpose 
valves published by Kerotest Mfg. Co. 


Blind Rivets — Aluminum and steel pull 
through and self-plugging blind rivets are 
described in this eight-page folder pub- 
lished by Aviation Developments Ltd. 


Meter Relays — Small bulletin describes 
simply and graphically how meter re- 
lays measure and control practically any 
variable that can be detected electrically. 
Ceramic Assembling Products, Inc. 


Ceramic Cartridges — Some of the whys 
and wherefores of the design of high 
quality stereophonic cartridges are dis- 
cussed in bulletin E-325 from C.B.S.- 
Hytron. 


Pressure Plugs — Information about 
plugs which are designed for flush seat- 
ing, to within half a pitch in hydraulic, 
pneumatic or other high pressure systems. 
Standard Pressed Steel Co. * 





long run 
for your money 


For conversions or new 

equipment specify 

ETT) stock chain drives. 
Quiet, positive and smooth running, 
they will give you years of 
dependable, trouble-free service, 
outlasting other types of 
transmission many times. 


Drives from fractional to 

140 h.p. can be supplied 

FROM STOCK in 25 different 
ratios, easily selected from 

chart in our Catalogue Ref. 116/116 


Oxee 
RENOLD 
De 


| RENOLD | Chains, Pinions, Wheels 


American Replacements 

Conveyor Chains, Wheels and 
Attachments 

Couplings, Gears, Clutches 

Reducers and Geared Motors 

STOCK DELIVERIES 

COAST TO COAST SERVICE 


Write for catalogues 
901 


Only 17” centres could be allowed for this 
drive from motor to heavy machine and 
@RENOLD stock chain drive easily transmits 
the necessary power. 


CHAIN DRIVES 


Prompt deliveries up to 4000 h.p. |torque pick-ups, where shafts change 





RENOLD CHAINS 
CANADA LTD. 


VANCOUVER WINNIPEG 
LONDON HAMILTON TORONTO 
MONTREAL THREE RIVERS QUEBEC 

AGENTS: E. S. Stephenson & Co, Limited 

Halifax, N.S., Saint John, N.B. and 


Hugh J. O'Neill Limited, Noranda, P.Q., 
Timmins and Sault Ste. Marie, Ont. 
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New products 


Constant-torque spring motors 


Three new. standard  constant-torque 
spring motors have been made available 
by the Hunter Spring Co. The units may 
be used as a design tool by engineers, 
or for actual application to counterbal- 
ance or retract light loads through long 
deflections without force build-up. Ear- 
lier models have been widely used for 
tensioning electrical cable assemblies and 
the three new units are being offered in 
response to demand for similar motors 
having greater retracting force. 

In contrast to the two previous stock 
model motors, the three new motors pro- 
| vide increased output torque. Each stain- 
| less steel spring is mounted on a separate 
nylon take-up drum but both exert torque 
about a single, larger diameter output 
drum, upon which a pulley and its stain- 
less steel cable are mounted. (218) 


| Speed clip 


A new speed clip, designed to secure 
small-diameter armored control cables 
on electrical equipment, automobiles and 
similar applications is on the market, say 
Dominion Fasteners Ltd. 

The new Tinnerman one-piece cable 
clip offers positive vibrationproof fasten- 
ing at any location along the cable and 
unlimited reuse without damage to cable 
or clip, say makers. 

To assemble, a small L-shaped tab on 
the clip is inserted into a panel hole 
provided. The armored cable is then 
positioned between an embossed groove 
on the panel and a mating groove in the 
SPEED CLIP and is clamped securely 
in place as the clip snapped over the 
panel edge. (219) 


| Digital indicator 

|Manual polarity switching and zero-ad- 
justment in load cell and torque measur- 
ing systems is said to be eliminated by 
a new mode-sensing digital indicator, 
Model DTI-2. Such reversals are com- 

| mon in torque measurements of reaction- 
type dynamometers which cycle from 

| absorbing to motoring, and in use of shaft 


from clockwise to counterclockwise rota- 
tion. 

The new load indicator automatically 
senses whether a strain gauge load cell 
is in tension or compression, indicates 
the proper mode on front panel lamps. 
Performance Instruments Co. are makers. 

(220) 


| Redesigned pressure regulator 
OPW-Jordan have redesigned their %-in. 
—2-in. size piloted pressure regulator to 
improve its performance by providing 
(Continued on page 93) 
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Type 30 Precision Enclosed Switch 
OC componeiile foun (6 surttoh logged / 


Rugged, dependable, long-life Licon Type 30 
offers adaptability never before possible for pre- 
cision limit, safety and interlock control. Three 
complete switch types, two actuators and auxiliary 
base mounting plates form sixteen different indus- 
trial switch modifications. Available with im- 
proved sealing feature, or unsealed, Licon Type 30 
Switches save switch replacement costs. Write for 
New Licon Type 30 Switchpak Bulletin No. L-101. 





Wu Chur CONTROL COMPONENTS 


Handy plastic kit contains three complete switches, two acces- 
sory actuators and optional base mounting plates. Perfect for 
on-the-job maintenance. Have the right switch at the right 
time—get Switchpak containing ... 

Sealed Plunger Switch ¢ Overtravel Plunger Switch « 


Roller Plunger Switch @ Palm Button Actuator « Lever 
Actuator and three optional base mounting plates 











Exclusive Sales Agents 
CONSTELLATION 
COMPONENTS LTD. 
136 Tower Drive, Toronto 

CANADA ILLINOIS TOOLS LTD. 17041 Omega Place 


67 Scarsdale Rd. St. Genevieve, Montreal 
Don Mills, Ontario LI-B 


For further information mark No. 110 on Readers’ Service Card 


licen 
SWITCHES AND CONTROLS 
DIVISION OF 


DESIGN ENGINEERING SEPTEMBER 1959 


re a 
O Rings 


FINEST QUALITY! 


Precision chemists have 
developed more than 400 
“O” Ring compounds for 
industry, one of these is the 
right one for you. Precision 


manufacturing techniques 
Contact our Sales 
Engineers or send 
for the FREE 
Engineering Handbook. 


assure highest quality. The 

right “O"’ Ring will save 
you money because it will 
cost less per hour of 
service life. 


Specify Precision - First in Quality! 


ee 
“O” Ring and Dyna-seal Specialists 


Toronto, Ontario. —— Ste. Thérése de Blainville, Québec. 
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LET THE WERNER SPECIALIST 


HELP IMPROVE YOUR PRODUCT 
CREATIVE ALUMINUM EXTRUSIONS 


a 


A design problem to solve? Reviewing your 
present product? Then consider what 
CREATIVE EXTRUDING can do to save you 
dollars. The WERNER specialist and his 
skilled engineering department can create 
custom aluminum extrusions that are more 
economical and more efficient. Designing? 
Reviewing? Considering? Then call for the 
WERNER representative ... he is at your 
service. 


“ALUMINUM EXTRUSIONS FOR 
PRODUCTS OF BETTER DESIGN” 


“WERILER. 
ALUMINUM 


R. D. WERNER CO. (CANADA) LIMITED, OSHAWA, ONTARIO 


For further information mark No. 181 on Readers’ Service Card 


(o> Gee | arrow-nart 
B-M-B mini-bearings. / << - ae / 


are manufactured to meet the spread of 
miniaturization and high precision limits 


required in many fields of Canadian in- 753 of Electronic Switch Controls (No. Z-10) 
usiry. / 


A complete range of BeM*B Mini- a for electronic, radio, appliance, 


bearings in both metric and inch sizes, motor and military applications. 
which include flanged, shielded and pivot i 


types, are available. Bore diameters 


range from .03937 inches up to 4”. if 5h ) | SEND FOR YOUR FREE COPY NOW! 


Bearings are manufactured to American 
ABEC specifications. 


———. of Steel Balls from | ARROW-HART & HEGEMAN (CANADA) LIMITED 


For further information write or phone— Industry Street, Toronto 15, Ontario. Phone RO. 2-1101 


7365 Mountain Sights, Montreal, Quebec. 
PETES ALTEONES OF CANADA CD. | Representatives: Cochrane Stephenson (Western) Ltd., Winnipeg, Calgary, 


637 Parkdale Ave. N., Hamilton, Ont., Canada Edmonton, Vancouver « George C. Robinson, Saint John, N.B, 
Liberty 9-1381 QUALITY MOTOR CONTROLS © WIRING DEVICES © APPLIANCE —— 


BRITISH MANUFACTURED BEARINGS CO. LTD. 


Sole Selling Agents: B-M-B (Sales) Ltd. 
CRAWLEY, SUSSEX, ENGLAND 





| 
| 
| 
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BEARIUM METAL’s amazing 
superiority is due to the uniform 
dispersion of microscopic lead par- 
ticles within the copper-tin grains 
rather than between the grain 
boundaries as found in ordinary 
bronzes. Result is that it will not 
seize or score the shaft nor will it 
melt out like babbitt—even in ap- 
plications where a liquid other 
than oil must be used as the lu- 
bricant. 

If you have a bearing applica- 
tion calling for dependable, trou- 
ble-free performance, by all means 
BEARIUM METAL is your best buy 
in bearing bronze. Try it on one 
of your toughest jobs. You'll be 
glad you did! 


Bearium Metal Ordinary 
L 


aded Bronze 


FEATURES: Non-Seizing and Non-Scoring * Long- 
Wearing ¢ Self-Lubricating * Low Coefficient of 
Friction « High Compressive Strength « Resist- 
ant to Shock Loads ¢ Sound, Uniform Structure. 


AVAILABLE IN: cored and solid bars, centerless 
ground rods, machined parts, pattern castings. 


Write for the BEARIUM METAL story. 


BEARIUM METALS 
OF CANADA, LTD. 


225 CENTRE ST.,E.—RICHMOND HILL, ONT. 
AFFILIATE OF 


BEARIUM METALS CORP. 
ROCHESTER 14,N. Y., U.S.A. 


For further information mark No. 108 
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Eee 
minimum maintenance, tight shut-off, and 
more accurate regulation. Incorporated 
patented Sliding Gate and Plate seats and 
new external sensing tubes, Teflon pilot 


seat, handwheel and thumlock, ball bear- | 


ing adjustment and other advanced fea- 
tures. 


and ductile iron with screwed ends, for 
steam, water, air, oil, gas, and chemicals. 
Ontor Ltd. (221) 


| Motors and gears 


These miniature, high-precision motors 


operate on the shaded-pole principle. 
They have noiseless operation no lubri- | 
cation and service is required. Motors 
are available with speed reducers by spur 
or worm gear in a speed range of 1 rpm 


and lower and up to 100 rpm and 
higher, from 1/1000 hp to 1/100 hp, 
say Caframo. 

They can be used to drive scientific 
apparatus, projectors, controls, office 


| machines, advertising devices, ventilation 


motors for heating appliances. (222) 


Hydraulic flow meter 

A fluid flow-rate meter is said to be 
highly accurate, and much lower in cost 
than existing meters, due to its simple 
design. Of great importance is the fact 


| that the viscosity of the fluid may vary 


from 100 to 750 SSU without any effect 
on meter accuracy. This new meter en- 
ables users of an allied line of products, 


the Tell-Tale fluid filters, to check the | 
volumetric efficiency of their pumps and | 


circuits by temporarily “borrowing” the 


| filter housing to hold the flow meter. The 

| filter cartridge is simply removed and | 
the meter cartridge is inserted in its place. | 
This simple technique for checking hy- | 


draulic components is equally applicable 


| to mobile equipment systems and to in- 
| plant hydraulically powered equipment. 


Stratoflex of Canada. (223) 


| Slow-speed oscillating air motor 


An oscillating air motor designed for 
driving paddles to maintain paints and 


| other finishes at a specific consistency, 
| is announced by Bullows Air Equip- 
| ment. 


It may be used for any liquid 
(Continued on page 95) 


Suitable for pressures to 250 psi | 
wsp and temperatures to 450 deg. F. | 
They are available in bronze, cast iron 








WO Nwisdittitbiuyggn oe 


Wit, 


Custom 
Cold Roll and 
Brake Forming 


Accurate, economical cold roll 
forming may solve a problem 
for you. Let’s discuss it. 


CRESSWELL 


POMEROY 
LIMITED 


Head Office & Factory: Granby, Que. 


ST. JOHN’S e HALIFAX e QUEBEC CITY 
MONTREAL e TORONTO e WINNIPEG 
EDMONTON e VANCOUVER 
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ORIGINAL METAL EQUIPMENT... 
BUILT TO SPECIFICATIONS 


TEST CABINET built 
to accommodate 
heavy components 
operating at high 
temperatures. Venti- 
lated ends, forced 
draft, one piece alu- 
minum panel. Ham- 
mond manufacturing 
standards tend to 
eliminate distortion. 


CUSTOM CABINET with fan 
housing and motor mounting 
built to customer specifica- 
tion. A variety of finishes are 
available on Hammond metal 
work, 


MODULAR CONSOLE, a 
convenient equipment 
housing for many elec- 
tronically controlled 
functions in industry or 
communications. 





TABLE CABINET 
RACKS, highly versatile, 
sturdy, inexpensive, ac- 
curately extruded and 
tapped for 19” panels, nee ‘ 
Yes, it is amazing... but true... how few 
men who specify components realize that 
these simple Hartford Ball Retainers pro- 
vide efficient bearings for hundreds of high 
volume items at a cost as low as 2 cents 
each. Hartford Ball Retainers possess ex- 
A EQUIPMENT CABINETS y ceptional strength and durability. They offer 
' . . . one of a wide rang CHASSIS 4” x 8” x , many advantages over shouldered bushings. 
STANDARDPANELS Tate" Which give original 2, #9 14" x 17" x5", N notabl low arta friction, lower ve 
from 1%” to 22%” Peer giv An Ig! Steel finished in gray — ably g triction, operating 
heights, 19” and 24” equipment a professional = enamel and bright 4 friction, ease of operation, longer life span 


A look. Provides proper : : ° “ 2 
widths, steel or Ventilation and rigid 2#n¢ oF aluminum fin- ee, and increased thrust capacity. Hartford Ball 
aluminum. h ished in gray enamel eS 2 Pe sisi 
strength. or plain, Retainer applications and uses are almost 
limitless, ranging from electrical devices to 
heavy duty door hinges. Can be supplied 


with chrome alloy, stainless steel, brass or 


ws A ae a re) he D — nylon balls, at moderate prices. 


ELECTRONIC—ELECTRICAL : ; Sa Hartford publishes separate guides for Thrust 


Retainer and Angular Contact applications. 


eV ii ianad and METALWORK | a -.-__| Specify your need when writing. 


All Hammond high quality electronic cabinetry and metal work can be 
supplied as single prototypes or in production runs of large quantities. The 
factory will build to specification or co-operate in the design stage when 
desirable. 
An extensive range of standard cabinets, panels, chassis and racks are | y 
carried in stock. RETAINERS | 


STANDARD ITEMS DISTRIBUTED BY LEADING JOBBERS COAST TO COAST | 


For further details contact Hartford Steel Ball Co., Hartford 6, Conn., U.S.A. 
IN CANADA: 


HAMMOND MANUFACTURING CO. LTD. | LYMAN TUBE & BEARING COMPANY, LTD. 


GUELPH, ONTARIO. GANADA 4/17 72 Perth Ave., Toronto e 920 St. Sophie Lane, Montreal 


For further information mark No. 135 on Readers’ Service Card For further information mark No. 136 on Readers’ Service Card 
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(Continued from page 93) 


| 
mixing or stirring operation, such as | 
with food or chemicals, and also for 
driving light mechanisms. 

Weighing only a few pounds, the unit 
has an output of 400 inch/pounds at 
80 psi. This is sufficient to move even | 
very thick liquids. It has an air con-| 
sumption of only 1 cfm and is almost | 
silent in operation. (224) | 


Industrial servovalve 


Moog Valve Co. say their new servo- 
valve is designed for application in in- 
dustrial hydraulic control systems. 

Known as the Series 71 it features a | 
two-stage, force ballance feedback prin- | 
ciple with a large, field-replaceable filter | 
integral within a rugged cast Meehanite 
body. It may be supplied with either 


a standard connector or terminal box to | 
accommodate the electrical input. The 
valve is available from stock in four 
sizes: 1, 2.5, 5 and 10 gpm with 1000 psi 
valve drop and 20 ma input. System 
pressures from 500 to 4500 psi may 


be used. (225) 


Thermal overload relay 


Positive motor protection is claimed 
for this three-phase overload relay unit 
even under severe conditions including 
primary phase failure and ground leak- 
age. Three tripping elements operate 
mechanically on only one common 
auxiliary contact. Thus contact trouble | 
is reduced to a minimum. Continuous 


| 
| Each nut is its own punch, Die button causes material 
| a new one each time 
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STRIPPIT UNITS 


... Stake nuts permanently 


with every press stroke ! 


STRIPPIT PIERCE NUT UNITS save operations, time 

and money in assembly panel production with single-stroke 
insertion of Fabristeel Multipierce Nuts* into sheet 

metal up to .125” thick. 


Permanent Fastening by an Exclusive New Process—as nut pierces 
stock, metal flows into nut shoulder slot, becoming an integral 

part of the stock. 

High-Speed—fast press setups, automatic feed of nuts to units 

for long, medium or short runs gets maximum production per press. 
Flexibility— Pierce Nut Units can be quickly press-mounted in 

any desired pattern, changed on short notice, re-used over and over. 


*A Product of Fabristeel Products, Inc. 


Simultaneous embossing 


to flow into nut slot for flush fastening 


WRITE FOR DEMONSTRATION on your press! The speed and simplicity of 


Strippit Pierce Nut operation has to be seen to be believed. Also request 


new catalog for complete specifications. 


«  STRIPPIT .&. 


/ TOOL & MACHINE COMPANY ®< 


Ysraiee 
A Division of Provincial Engineering Lid. 
103 Hansen Road & e Brampton, Ontario 


For further information mark No. 171 on Readers’ Service Card 





FLEXON wns == 
DETAILED 
SELECTION AND 
APPLICATION 
DATA FOR 
METAL 
HOSE 


THe NEW riexon 


METAL HOSE DESIGN GUIDE 


Here is the booklet that takes the mystery out of 
metal hose. It gives you—fundamentals of metal 
hose . . . how to select metal hose . . . installation 
guides . . . typical examples of applications . . . 
corrosion data . . . fitting data . . . plus complete 
Flexon hose specifications. All in a handy 36-page 
booklet. Ask for your copy today. 


1H 40C 
ee 
Fic wer rsies 


FLEXONICS CORPORATION OF CANADA, LIMITED 
BRAMPTON, ONTARIO 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components 


Formerly Canadian Metal Hose Corporation, Ltd. 


For further information mark No. 129 on Readers’ Service Card 














TO OUR READERS! 


There may be articles or advertisements in 
this issue of DESIGN ENGINEERING of par- 
ticular interest to business associates of 
yours who are not already receiving our 
publication. 


Just fill in the space below and return — 
we'll send a complimentary copy. 


DESIGN ENGINEERING, 481 University Ave., Toronte, Ont. 


COMPANY 


ADDRESS 











VICTOR Steel Core 


Packings Fill Every Specification 
= SAMPLES SENT FREE 


LOCKED-FOR-LIFE 
construction. Steel core 
and packing layers are 

: >. Mechanically and chem- 

IAS ically bonded by means of 

uu, formed tang projections 
on both faces of core. 


You get completely unbiased, economical recommendations 
from Victor on steel core packing for heavy-duty sealing. 
Victor supplies all standard types plus virtually unlimited 
modifications in materials and structures. Typical standard 
types are: 

VICTOCOR-— Synthetic rubber 


asbestos sheet packing on both 
faces. 3 basic types. 


FERROPAC — Treated paper 
packing on both faces. 


FERROPRENE — Compressed 
asbestos sheet packing, one face; 


compounded synthetic rubber on 
the other face. 


CORBESTOS-—General-pur- 
pose, beater-treated asbestos sheet 
packing. 6 standard structures. 


CORPAC — Synthetic rubber- 
asbestos sheet on both faces. 3 
basic types. 


Victor steel core packings cover the complete range of applica- 
tion flange pressures and temperatures on water, steam, oil, 
grease, gasoline and antifreeze. Free samples and technical 
data supplied. Please state proposed application. 

VICTOR MFG. & GASKET CO. of Canada Ltd. 

Victor Dr. & Chester St., St. Thomas, Ont. 

In the U. S.: 
Victor Mfg. & Gasket Co., Chicago 90, III. 
GASKETS * PACKINGS * OIL SEALS *» MECHANICAL SEALS 


For further information mark No. 179 on Readers’ Service Card 
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SUPPLY 


WEIGHT 16¥/%4 Ibs. 
FULLY AUTOMATIC 


HYDRAULIC 
PRESSURE UP TO 
10,000 P.S.L. 


WATER OR 
OTHER LIQUID 


JUNIOR AIRHYDROPUMP 
HAS MANY USES 

® Maintains pre-set pressure indefinitely. 

® Operator has both hands free—pressure is auto- 
matically raised. 

@ Low cost—long life—little maintenance. 

® 6 Models—each with wide pressure range—complete 
with air-control valve and bench or wall mounting. 


Send for Leaflet AJ.1 


PEACOCK BROTHERS LIMITED 


MONTREAL 
Sydney - Toronte - Sudbury - Winnipeg - Edmonton - Calgary - Vanceuver 


For further information mark No. 155 on Readers’ Service Card 
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BLOOD BROTHERS 


Universal Joints offered 
by ROCKWELL-STANDARD 


for almost any application | | 


pase 


ne 
al 


Sizes and types for 
heavy-duty automotive, 
construction and road 
building machines, farm 
implements, tractors and 
industrial machinery a 


_ 
coo 


i 
ee 
a 


eae 


SAVE YOUR —p 


ENGINEERING TIME 


At Rockwell-Standard, you can select from 
a wide range of universal joints and com- 
plete drive assemblies. Torque capacities 
range from 350 to 500,000 inch Ibs.— 
lengths from very close-coupled industrial 
joints to assemblies 120” overall. 


You can be confident they are produced in 
a modern plant, tooled for precision manu- 
facturing. And you can rely on their high 
reputation for dependability. 


When you specify Blood Brothers Univer- 
sals, you can save valuable engineering time 
by stating your problem to our service- 
minded engineers. They’re cooperative, 
friendly and long-experienced. Just write 
or call. 

WRITE FOR BULLETIN 557... 

and for your convenience in specifying, 
request our free Blank Form 

“Specification Sheets". 


poe 
ses 


ROCKWELL-STANDARD 


CORPORATION 
BLOOD BROTHERS UNIVERSAL JOINTS 
ALLEGAN, MICHIGAN 


UNIVERSAL JOINTS AND DRIVE LINE ASSEMBLIES 


For further information mark No. 165 
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e 
_ New Products | 


Continued from page 95 


field adjustment allows setting of exact 
rated motor current for 100% _ utiliza- 
tion of installed hp. All tolerances of 
interchangeable parts are eliminated. 
Different heaters in one circuit are im- 
possible. It is manufactured by Klockner- 
Moeller Canada Ltd. (226) 


Hoist 


The “Matterson” hoist is reported to offer 











Saint John, N.B. 





Miracio 


THE BEST BELT FOR ANY DRIVE 


Paper Machines e Beaters 
Compressors e Chippers 
Debarkers e Pumps 


Grinders e Etc. 


EXTREMULTUS TRANSMISSIONS LTD. 


HEAD OFFICE and WORKS: 115 Sixth Ave., Lachine, P.Q. 
e Montreal 


many advantages, including low head- 
room requirements; compact and efficient 
design, providing good hook approach. 
The model is an all-electric crab of 
monobloc construction, built into cast 
steel end frames. It has four runners 
mounted on roller bearings, one pair of 
which is driven through a totally en- 
closed oil-bath reduction gearbox. The 
hoist is available in sizes up to 30 tons 
capacity and in either single girder or 
double girder models. The line is avail- 
able in Canada from United Steel Cor- 
poration Limited, Mead-Morrison Divi- 
sion. (227) 


Diazo Reproduction Machine 


A new diazotype reproduction machine 
— Copyfiek Model 42 — has been an- 
nounced by Charles Bruning Company 
(Canada) Ltd., Toronto, Ont. The new 
unit is expected to bring the advantages 
of quality black-on-white copying to vir- 
tually every type of business regardless 
of size. 


Tracings up to 42 in. wide by any 
length are easily made. The machine fea- 
tures a specially designed fluorescent 
lamp which afford economy and ease 
of operation. No warm-up time required. 

(228) 


e Toronto e Vancouver 





BO | a TERED LIN STE SS ST LR TERS 
For further information mark No, 128 on Readers’ Service Card 
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Packaged modernization 


The quick way to 


update electric 
motor drives 


With key and setscrew you can in- 


stall this clutch and sheave unit 


A combined electric clutch and sheave assembly for 
direct installation on all standard NEMA electric motor 
shafts, marketed as Electro-Sheave offers another means 
of simplified design. Five sizes of standard clutch units 
rated from | to 25 hp are now in production. They can 
be applied on new equipment or used to modernize 
existing machinery. 

The new drives permit equipment builders and in- 
dustrial users to take advantage of electric no-load start- 
ing without the engineering, machining, and assembly 
costs usually required to adapt standard electric clutches 
to primary shafts. These units engage or release at any 
speed. For inching or jogging several starts are possible 
in less than one revolution of the clutch without what is 
considered normal wear and tear on motors, controls, 
or machinery. Release is instantaneous and the load is 
braked without plugging the motor. 

Only a key and setscrew are required to install the 
unit in addition to making electrical connections to the 
clutch and brushholder from the control panel. Be- 
cause the entire clutch and sheave is aligned and as- 
sembled correctly at the factory, engineering time and 
machining for adapting it to a particular installation are 
eliminated. 

The clutch, ball-bearing sheave, and shaft extension 
sleeve all fit as a single package onto standard NEMA 
motor shafts. Actuation of the clutch field attracts and 
locks the armature, which picks up motor rotation and 
transmits it to the pulley. When the clutch is disen- 
gaged, the sheave runs freely on antifriction bearings. 
There is no mechanical connection between motor shaft 
and sheave, so no torque is transmitted from one to the 
other. 

Because the motor runs continuously, the inertia of 
the motor rotor and clutch magnet aids the motor. The 
breakdown torque of the motor is available for starting 
the load, permitting a smaller motor to be used in many 
applications. 

Particularly on installations that would ordinarily re- 
quire frequent starting and stopping of the motor, the 
elimination of high-motor starting currents permits the 
use of smaller, less expensive starters. Also because it 
isn’t necessary to stop the high inertia motor rotor, stops 





Thanks are due the Warner Electric Brake and Clutch 
Co. of Beloit, Wisconsin, for above information. 
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Typical installation of a clutch and sheave assembly. 


are both faster and smoother. Smaller clutches can often 
be used, because they are applied to the motor shaft 
rather than to a slower secondary shaft. 

A rheostat in the control panel can be adjusted to in- 
crease torque build-up time, matching the starting 
torque to load requirements. The electric clutch will not 
slip at normal operating speeds; yet, the rheostat feature 
permits exact synchronization of the controlled function 
with other machinery and reduces shock load on gears, 
belts, and materials in process. 

Direct electrical control and operation of the clutch 
facilitates the use of pushbuttons, relays, and other auto- 
matic devices. The new drive simplifies interlocking of 
machinery to prevent damage. 

Positive lock-in of the magnet and armature permits 
controlled no-load starting. Full engagement of the 
clutch is possible in milliseconds. Another advantage of 
electro-magnetic operation is that it permits smooth, 
precise inching control, utilizing the flywheel effect of 
the motor rotor to help make several fast starts in only 
a fraction of a revolution. This method of jogging power 
transmissions minimizes wear on motors, controls, and 
machinery. * 








Hardened and 
ground shoft 
extension 


Collector ring 
and magnet 
hub assembly 
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Design Engineering 


481 University Avenue 


Toronto 2, Canada 


YES! your generous offer to guarantee 
delivery of Design Engineering 
for the next 18 months appeals to me 


and who doesn’t like a bargain these days? . . . especially when it’s such an 
attractive offer. Design Engineering serves a vital purpose in the product 
engineering and design fields. Each month you'll be the first to read about 
the latest developments on components, materials, finishes, methods and 
techniques. 


18 issues for $5 — regular rate 12 issues $5 
act now — this offer gives you 6 copies free! 


(J Payment enclosed [J bill me later (please check) 
Outside Canada Rates: U. S. & Great Britain $10 per year — Other countries $20 per year. 


circle items 
complete 
and mail... 
free 
information 
on 
everything 
in this issue 


here’s a 

bona fide offer 
(no strings attached) 
18 issues of 
Design 
Engineering 

$5 

a bonus 

of six copies 


see other side > 
of this card 





HILLIARD Gaccées 
Designing NE W DRIVES? FOR POWER CONTROL DESIGNS 


Present V-belt drive Z { ‘ \\ | H I L L : A R D 


(line drawing) compared with i \\ SINGLE 
new, compact Gates \ 


Super HC V-Belt Drive i x. | ; REVOLUTION 
of same hp capacity gj fi CLUTCH 


Unequalled for accurate 

control of intermittent ma- 

chine operations — cutting, 

punching, and packaging. 

Gives closer tolerances to 

cut-off, stamping, shearing, and similar machines. Completely 
automatic; manual, mechanical, or electrical control. 


HILLIARD 
| . OVER-RUNNING 
PRESENT V-BELT DRIVE | | CLUTCH 


automatic two-speed drives, 

dual drives, stand-by drives, 
and for allowing machinery to “coast” after drive stops. Ex- 
cellent as fixed or infinitely adjustable ratchets. 


+ at — 
3" oll , Hilliard Over-Running 
* <= : Clutches and Couplings are 
re) ™ ‘“ automatic in operation. 
NEW, COMPACT GATES SUPER HC DRIVE I» ( yA They are unexcelled for 


~y up to 


with new high capacity V-belt drive 
HILLIARD 

When you change the whole drive—both V-belts SLIP 
and sheaves—remember: The cost of a Gates Super HC fanthia™ 
V-Belt Drive is as much as 20% less than the cost of 
present V-belt drives of the same horsepower capacity. 

A development of Specialized Research in the A reliable series of spring- 
world’s largest V-belt laboratories at Gates, the new loaded slip clutches and 
Super HC V-Belt makes possible the most compact, couplings. Rugged construc- 
lightest-weight, lowest-cost multiple V-belt drive you tion with ample friction sur- 
can put on any machine! face for heavy-duty use. 

Outstanding for preventing 
Cuts drive space as much as 50% overloads and shocks; for 
starting heavy loads; as tension drag brakes; for reeling and 

With Gates new Super HC V-Belt, sheave diameters winding operations; and many other uses. 
and widths can be reduced 30% to 50%, center distances 
20% and more. Bearing load is lightened and total space 
occupied by the drive may be cut as much as 50% 

“The Modern Way to Design Multiple V-Belt % designing installations and in 
Drives” is an informative handbook on the Super HC ¥: rr | selecting the correct clutch or 
Drive, available from your nearby Gates Distributor aiLhiaw | | coupling. 
listed in the Yellow pages of your phone book, or write : | | ~=Write today — 3 Hilliard Clutch 
Gates, Brantford. ' Bulletins with design informa- 


i 
La eiecletind ee) eee tion. Free on request. 
World’s Largest Maker of V-Belts Clutch Makers for over 40 years 
ie ell — 
Gates Rubber of Canada Ltd., Brantford, Ontario 


Hilliard’s Engineering Depart- 
ment is ready to assist you in 





IN CANADA: UPTON BRADEEN-JAMES LTD. 
890 Yonge St.- TORONTO . 3464 Park Ave. - MONTREAL 


SUPER HC H | 
Gates *." Drives | 


For further information mark No. 130 on Readers’ Service Card 30 W. FOURTH ST. — ELMIRA, N. Y. 
MANUFACTURING CLUTCHES FOR 50 YEARS 
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Solve your design and 


manufacturing problems 


with 


CUSTOM MADE PARTS in 
PLASTIC OR RUBBER 


Get the facts on how molded 

parts and extruded shapes in 
rubber and plastic can help 
reduce costs and increase 
the design scope of your 


PLASTICS 


GENERAL 


RUBBER 


products. 
today for complete 


-- write 


information. 


Sales Offices 
TORONTO 
5311A Yonge St. Willowdale 


MONTREAL 
7905 St. Laurent Bivd. 


4 

: 
a + | 
Zz } 
5 
cz | 


THE GENERAL TIRE & RUBBER COMPANY OF CANADA LTD. 
INDUSTRIAL PRODUCTS DIVISION e WELLAND, ONTARIO 


For further information mark No. 132 on Readers’ Service Card 





} 
Waster Jest” SERIES 


Twin-tip pointer enables 
observer to read “dead- 
on"’ by lining up twin tips 
like gun sight. 


Mirror dial also insures ac- 
curate “dead-on" reading. 


“Non-parallax” dial has 
Plexiglas insert that assures 
accurote reading even 
when read oat angle. 


Unprecedented accuracy and dependability 
in test gauges developed to meet today’s 
exacting requirements. Each gauge indi- 
vidually dead-weight tested! Guaranteed 
accurate within 44 of 1% plus or minus of 
maximum dial reading over entire range. 








New “Read-easy” dial (patent pending), as 
illustrated above, assures reading accuracy 
in keeping with indicating accuracy. Also 
note three advanced means of reading 
available in all ‘‘Master-test’’ gauges: 
twin-tip pointer, mirror dial, and “non- 
parallax” dial as shown opposite. 

Sizes 444", 6”, 8”. All standard pressure 
ranges 0-15 psi to 0-30,000 psi, vacuum 
and compound. 

Ask for new 20 page bulletin covering all details 
MARSH INSTRUMENT CO., Dept. 46, Skokie, Ill. 
Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co., (Canada) Ltd. 
8407 103rd St., Edmonton, Alberta, Canada 
Houston Branch Plant, 1121 Rothwell St., 

Sect. 15, Houston, Texas 


For further information mark No. 144 on Readers’ Service Card 
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PRECISION 
GLASS 
MOULDERS 
FOR 

25 YEARS 























The 
ENGLISH 
GLASS CO. LTD. 


EMPIRE ROAD 
LEICESTER 
ENGLAND 


4 


For further information mark No. 127 on Readers’ Service Card 

















NEW Super-Sealing Gasket Material 
VICTOCOR 


Low Torque Loss 
High Heat Resistance 
High Crush Resistance 


High Dimensional 
Stability 


Thin Construction 


— ay ~ ca 
Sas = fe / = ¥* 


VD. fae 


Send for FREE SAMPLE 


VICTOCOR is the newest heavy-duty gasketing material, espe- 
cially for high flange pressures. Steel core construction speeds 
heat transfer, increases strength, yet is highly flexible. 


Cross section shows VICTOCOR’s thin steel core with con- 
tinuous projections on both faces. (Type 200 has 800 projec- 
tions per sq. in.) Core and sealing element are integrally bonded. 


The sealing element, on both faces, is an extremely resilient 
asbestos-elastomeric compound. It compensates for mating 
irregularities, needs no sealer on installation. VICTOCOR has 
excellent resistance to hot oils, gasoline and water; positively 
retains all common coolants. 


VICTOCOR in three standard types and many variations can 


help you seal better at economical cost. Write for free test 
samples and technical data. Please mention proposed use. 
VICTOR MFG. & GASKET CO. of Canada Ltd. 
4 Victor Dr. & Chester St., St. Thomas, Ont. 
Ns, i In the U. S.: 
ae Victor Mfg. & Gasket Co., Chicago 90, Il. 
GASKETS * PACKINGS * OIL SEALS * MECHANICAL SEALS 
for further information mark No. 1/80 on Readers’ Service Card 
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MINIATURIZATION 
AWARD 


You are cordially invited to enter the Third 
Annual Miniaturization Award competition. 
The Award was established to give national 
recognition to a company, individual or organ- 
ization for outstanding achievements in the field 
of miniaturization. The Award for 1959 will be 
presented in the spring of 1960. Certificates of 
excellence will be awarded ten additional 
outstanding entries. Entries must be received 
by January 20th. For complete details of the 
competition, write Miniaturization Awards 
Committee, Box 604, Keene, N. H. 
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NEW and VERSATILE! 
Light and Sturdy! 


WALDRON COUPLING 
_With NYLON GEARS — 


VIRTUALLY | 
2 MAINTENANCE-FREE! 


e Needs no lubrication—therefore no lubricant seals 

e Nylon gears for practically frictionless contact 

e One-piece steel sleeve—interchangeable 
Taperlock bushings 

e For shaft sizes Y2” to 1%”—3 HP at 100 RPM to 
75-80 HP at 3600 RPM 

e Wt. 62 Ibs.—Quick delivery 


For full information: Bulletin 58. 


PEACOCK BROTHERS LIMITED 
P.O. Box 1040, Montreal 3, Que. 


Montreal Sudbury 
monton Vancouver. 


Toronto 
Calgary 


Sydney Winnipeg 
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Editorial 


Of things Canadian 


The Canadian National Railways recently inaugurated a “visual redesign 
program” by hiring an industrial designer from the United States, declaring 
that a Canadian with the proper qualifications could not be located. 

Such announcements are becoming much too commonplace. Nearly 
every day we hear of foreign consultants being brought in to Canada to 
advise on engineering projects. There may be some excuse for a Canadian 
manufacturer, being a subsidiary of a U.S. firm, using the parent com- 
pany’s experts at the start-up of a new operation in which the parent is 
experienced. 

But for the Canadian-owned, tax-subsidized, government-sponsored 
CNR to go to the U.S. for an industrial designer seems to be stretching 
the point a little too far. 

Immediately the announcement of the program was made by the CNR 
we questioned their action. Here is the reply (in part) that we received 
from Mr. W. R. Wright, Director of Public Relations: 

“The selection of professional talent is always a difficult question 
of judgment. There is no precise formula that I have discovered for grading 
p-ofessional competence, particularly where a high degree of creativity is 
involved. 

“Before choosing James Valkus to direct the CNR’s visual redesign 
program we reviewed a number of trade publications and magazines inter- 
ested in the visual design field . . . 

“. . Most Canadian companies who have embarked on similar projects 
have retained U.S. design firms with the result that Canadian residents 
have had no opportunity to participate. 

“IT cannot think of anything more likely to stimulate the interest of 
Canadian industry in good design than a successful program by the CNR. 
This stimulus should in turn lead to far wider opportunities for Canadian 
designers in their own country.” 

All the above may be true, but we cannot help feeling that a much 
greater stimulus for good Canadian design might be engendered if a Cana- 
dian designer had been entrusted with the CNR job. 

We believe there are Canadian industrial designers, that, if but afforded 
half a chance, could produce a program that would help to put the CNR 
back on the track to profits rather than the annual deficits it now incurs. 

When visitors travel on the Canadian railways, particularly one that 
is paid for by Canadian money, they expect to see refreshing Canadian 
design; they like to eat truly Canadian meals; they want to view the way 
Canadians live. 

Let’s give them what they want — and let’s start by making the CNR 
truly CANADIAN. 


DESIGN ENGINEERING SEPTEMBER 1959 





(An Anaconda Alloy) Above: partial view of the giant Humber sewage 


disposal plant. 
Below: close up showing Everdur weir plates 


in New Sewage Disposal Plant 
Consulting Engineers: James F. MacLaren Associates 


Anaconda’s Everdur was the metal chosen for Architect: D. E. Kertland 

Toronto’s new $17 million Humber sewage General Contractor: Pigott Construction Co. Ltd. 
treatment plant. Some 35,000 lbs. of this Misc. Metal Contractor: Gilbert Bros. Ltd. 
copper-silicon (strengthened copper) alloy were 

used in the making of weir plates, guides for 

sluice gates, nuts, bolts and fixtures in aeration 

tanks. 


Everdur was specified because of immunity to 

rust, resistance to corrosion, high strength and 

economical fabrication by welding. These ak 

characteristics make it an ideal metal adaptable 

to a wide variety of industrial and engineering AN ACON pA 
uses. Anaconda American Brass Limited, New C Q d B 

Toronto, Ontario. Sales Offices: Montreal and Opper an - rass 


Vancouver. 
TRADE MARK 


*Reg. Trade Mark 
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First U.S. double-bed lathe... Le Blond’s huge “Admiral”: . . 
assures spindle rigidity with Timken bearings 


cl a giant! ... this lathe built by 
R. K. Le Blond Machine Tool Co. 
Named the “Admiral”, it’s the first 
U.S.-built double-bed lathe. And it 
weighs 75 tons, is 54 ft. 6 in. long, 
120 in. wide. To maintain spindle 
rigidity under 50,000 lb. line load, 
Le Blond mounts it on Timken ta- 
pered roller bearings. And for extra 
quality, the lathe ways are made of 
Timken 91140 steel. Le Blond uses 
Timken bearings to get: 


1) Special precision. Timken bearings 
are made specifically for precision 
spindle applications. 


2) Extra load-carrying capacity. Full- 


line contact between rollers and races 
gives Timken bearings extra capacity 
and their tapered design lets Timken 
bearings take both radial and thrust 
loads. They hold the spindle rigid. 


3) Extra toughness. The bearing’s 
heart—the steel—is nickel-rich. And 
to be sure it’s the finest we make it 
ourselves ... America’s only bearing 
maker that does. 


4) Virtually eliminate friction. Timken 
bearings are designed and precision- 
made to roll true. 


For machines that perform better 
at lower cost, be sure the ones you 


BETTER-NESS rolls on 


Made 
in 


TRADE-MARK REG. IN CANADA AND U.S. PAT. OFF 


tapered roller bearings 


buy or build are equipped with 
Timken tapered roller bearings. The 
Timken Roller Bearing Company, 
Canton 6, Ohio, U.S.A. CANADIAN 
PLANT: St. Thomas, Ontario. Cable 
address: ““TIMROSCO”’. Makers of 
Tapered Roller Bearings, Fine Alloy 
Steels and Removable Rock Bits. 


WHEN YOU BUY TIMKEN BEARINGS YOU GET... 
1. Quality you can take for granted 
2. Service you can’t get anywhere else 
3. The best-known name in bearings 


4. Pace setter in lower bearing costs 


This, symbol on a product means 
its bearings are the best. 


First in bearings for 60 years 
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